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QAPP Worksheet #1
Title and Approval Page

Site NamelProject Name:  Lower Passaic River Study Area/Focused Sediment Investigation Work Plan

Site Location: Lower Passaic River Study Area, Newark, New Jersey
Document Title: Cuslity Assurance Project Plan
Lead Organization: Tierra Selutions: Inc. on bebalf of Ocoidental Chemical Corporation

Preparer’s Name and
Organizational Affilistion:  Richard J. Wenning, ENVIEON International Corporation

Preparer's Address: BO01 Shellmound Strest, Sulle 700, Emeryille; CA
Telephone Number; B10-420-2556
E.mail Address: rwenning@environcom.com

Preparation Date [DayiMonth/Year) 0BM2/2011

Signature

Richard J. Wenning/ ENVIRON Interational Corporation/81 2111

Printed Mame/Organization/Date

Investigative Organization’s Prolect Manager:

Signature

Linda HallENVIRON internalional Corporation/8i12/11

Printed Name/Organization/Date

Project Guality Assurance Coordinator:

Signature
Diane WaldschmidiErviconmental Data Services, Ltd 812011

Prirted Nams/Organization/Date

Document Control Number:  FEIWPIOAPP - Revision 0
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QAPP Worksheet #2
QAPP ldentifying Information

Site Name/Project Name: Lower Passaic River Study Area/Focused Sediment Investigation Work Plan
Site Location: Lower Passaic River Study Area, Newark, New Jersey

Site Number/Code: Not Applicable

Operable Unit: Not Applicable

Contractor Name: Not Applicable

Contractor Number: Not Applicable

Contract Title: Not Applicable

Work Assignment Number:  Not Applicable

1. ldentify guidance used to prepare QAPP: Uniform Federal Policy for Quality Assurance Project Plans;
Evaluating, Assessing and Documenting Environmental Data Collection and Use Programs. U.S.
Environmental Protection Agency (USEPA) Publication Number EPA-505-B-04-900C (Intergovernmental
Data Quality Task Force 2005).

2. ldentify regulatory program: Not Applicable

3. Identify approval entity: Not Applicable

4. Indicate whether the Quality Assurance Project Plan (QAPP) is a generic or
(Circle one).

5. List dates of scoping sessions that were held: Various

6. List dates and titles of documents written for previous site work, if applicable: None.

7. List organizational partners (stakeholders) and connection with lead organization: None.

8. List data users: see Worksheet#11.

9. If any required QAPP elements and required information are not applicable to the project, then circle

the omitted QAPP elements and required information on the attached table. Provide an explanation
for their exclusion below: None.
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QAPP Worksheet #2
QAPP ldentifying Information

QAPP elements and required information that are not applicable to the project are circled and an explanation is
provided in the QAPP.

QAPP Worksheet # or
Required QAPP Element(s) and Crosswalk to Related
Corresponding QAPP Section(s) Required Information Document
2.1 Title and Approval Page - Title and Approval Page 1
22 Document Format and Table of - Table of Contents
Contents - QAPP ldentifying Information
2.21 Document Control Format
2.2.2 Document Control Numbering
System 2
2.2.3 Table of Contents
2.2.4 QAPP ldentifying Information
23 Distribution List and Project - Distribution List
Personnel Sign-Off Sheet - Project Personnel Sign-Off Sheet
2.3.1 Distribution List 3
2.3.2 Project Personnel Sign-Off Sheet 4
24 Project Organization - Project Organizational Chart
241 Project Organizational Chart - Communication Pathways 5
242 Communication Pathways - Personnel Responsibilities and 6
243 Personnel Responsibilities and Qualifications Table 7
Qualifications - Special Personnel Training
244 Special Training Requirements Requirements Table 8
and Certification
25 Project Planning/Problem - Project Planning Session
Definition Documentation (including Data 9
251 Project Planning (Scoping) Needs tables)
252 Problem Definition, Site History, - Project Scoping Session
and Background Participants Sheet 10
- Problem Definition, Site History,
and Background
- Site Maps (historical and present)
26 Project Quality Objectives and - Site-Specific PQOs 11
Measurement Performance
Criteria - Measurement Performance 12
26.1 Development of Project Quality Criteria Table
Objectives Using the Systematic
Planning Process
26.2 Measurement Performance
Criteria
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QAPP Worksheet #2
QAPP ldentifying Information

QAPP elements and required information that are not applicable to the project are circled and an explanation is

provided in the QAPP.

Required QAPP Element(s) and
Corresponding QAPP Section(s)

Required Information

Project Management and Objectives

QAPP Worksheet # or
Crosswalk to Related
Document

27 Secondary Data Evaluation - Sources of Secondary Data and
Information 13
- Secondary Data Criteria and
Limitations Table
2.8 Project Overview and Schedule - Summary of Project Tasks 14
28.1 Project Overview - Reference Limits and Evaluation 15
28.2 Project Schedule Table
- Project Schedule/Timeline Table 16

Measurement/Data Acquisition

3.1 Sampling Tasks - Sampling Design and
3.1.1 Sampling Process Design and Rationale
Rationale - Sample Location Map 17
3.1.2 Sampling Procedures and - Sampling Locations and 18

Requirements Methods/ SOP Requirements

3.1.2.1 Sampling Collection Table 19
Procedures - Analytical Methods/SOP

3.1.2.2 Sample Containers, Requirements Table 20
Volume, and - Field Quality Control Sample
Preservation Summary Table

3.1.2.3 Equipment/Sample - Sampling SOPs 21
Containers Cleaning - Project Sampling SOP
and Decontamination References Table 22
Procedures - Field Equipment Calibration,

3.1.2.4 Field Equipment Maintenance, Testing, and
Calibration, Inspection Table
Maintenance, Testing,
and Inspection
Procedures

3.1.2.5 Supply Inspection and
Acceptance
Procedures

3.1.2.6 Field Documentation
Procedures
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QAPP Worksheet #2
QAPP ldentifying Information

QAPP elements and required information that are not applicable to the project are circled and an explanation is
provided in the QAPP.

QAPP Worksheet # or
Required QAPP Element(s) and Crosswalk to Related
Corresponding QAPP Section(s) Required Information Document
3.2 Analytical Tasks - Analytical SOPs
3.2.1 Analytical SOPs - Analytical SOP References 23
3.2.2 Analytical Instrument Calibration | Table 24
Procedures - Analytical Instrument 25
3.2.3 Analytical Instrument and Calibration Table
Equipment Maintenance, Testing, |- Analytical Instrument and
and Inspection Procedures Equipment Maintenance,
3.2.4 Analytical Supply Inspection and | Testing, and Inspection Table
Acceptance Procedures
3.3 Sample Collection - Sample Collection
Documentation, Handling, Documentation Handling, 26
Tracking, and Custody Tracking, and Custody SOPs
Procedures - Sample Container o7
3.3.1 Sample Collection Documentation| Identification
3.3.2 Sample Handling and Tracking - Sample Handling Flow
System Diagram
3.3.3 Sample Custody - Example Chain-of-Custody
Form and Seal
3.4 Quality Control Samples - QC Samples Table 28
3.4.1 Sampling Quality Control - Screening/Confirmatory
Samples Analysis Decision Tree
3.4.2 Analytical Quality Control
Samples
3.5 Data Management Tasks - Project Documents and
3.5.1 Project Documentation and Records Table 29
Records - Analytical Services Table
3.56.2 Data Package Deliverables - Data Management SOPs 30
3.5.3 Data Reporting Formats
3.54 Data Handling and
Management
3.56.5 Data Tracking and Control
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QAPP Worksheet #2

QAPP ldentifying Information (Continued)

QAPP elements and required information that are not applicable to the project are circled and an explanation is
provided in the QAPP.

Required QAPP Elements and
Corresponding QAPP Section(s)

Required Information

Assessment/Oversight

QAPP Worksheet # or
Crosswalk to Related
Document

4.1 Assessments and Response - Assessments and Response
Actions Actions
4.1.1 Planned Assessments - Planned Project Assessments
4.1.2 Assessment Findings and Table
Corrective Action Responses | - Audit Checklists 31
- Assessment Findings and
Corrective Action Responses 32
Table
4.2 QA Management Reports - QA Management Reports 33
Table
4.3 Final Project Report 16 and 33
5.1 Overview
52 Data Review Steps - Verification (Step |) Process 34
5.2.1 Step I: Verification Table 35
5.2.2 Step II: Validation - Validation (Steps lla and Iib)
5.2.2.1 Step lla Validation Process Table 36
Activities - Validation (Steps lla and Ilib) 37
5.2.2.2 Step lib Validation Summary Table
Activities - Usability Assessment
5.2.3 Step llI: Usability Assessment
5.2.3.1 Data Limitations and
Actions from Usability
Assessment
5.2.3.2 Activities
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QAPP Worksheet #3
Distribution List
QAPP Telephone Document
Recipients Title Organization Number Fax Number E-mail Address Control Number
Project Tierra Solutions FSIWP/QAPP
Paul Brzozowski Coordinator Inc. (732) 246-5851 [ (732) 246-5858 | Paul.brzozowski@tierra-inc.com Revision -0
Sr. Technical Firstenberg FSIWP/QAPP
Cliff Firstenberg Advisor Consulting, LLC [ (757) 258-7720 [ (757) 208-0180 | cefirstenberg@cox.net Revision -0
Investigative ENVIRON
Organization’s International FSIWP/QAPP
Linda Hall Project Manager | Corporation (510) 420-2583 Ihall@environcorp.com Revision -0
Investigative
Organization’s ENVIRON
Project International FSIWP/QAPP
Richard J. Wenning | Coordinator Corporation (510) 420-2556 riwenning@environcorp.com Revision -0
Investigative
Organization’s ENVIRON
Field Team International FSIWP/QAPP
John Pekala Leader Corporation (602) 734-7700 jpekala@environcorp.com Revision -0
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QAPP Worksheet #3
Distribution List (Continued)
QAPP Telephone Document
Recipients Title Organization Number Fax Number E-mail Address Control Number
Investigative
Organization’s ENVIRON
Health and Safety |[International FSIWP/QAPP
Robert Adams Coordinator Corporation (609) 243-9848 radams@environcorp.com Revision -0
Laboratory Project | Vista Analytical FSIWP/QAPP
Martha Maier Manager Laboratory (916) 673-1520 | (916) 673-0106 mmaier@vista-analytical.com Revision -0
Laboratory Project (970) 490-1511 FSIWP/QAPP
Julie Ellingson Manager ALS Environmental | ext. 241 (970) 490-1522 Julie.Ellingson@ALSGlobal.com |Revision -0
Project Quality
Diane Assurance Environmental Data FSIWP/QAPP
Waldschmidt Coordinator Services, Ltd. (412) 486-6989 edatas@aol.com Revision -0
On-Site Health ENVIRON
and Safety International FSIWP/QAPP
Amy Kephart Coordinator Corporation (703) 516-2375 akephart@environcorp.com Revision -0
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QAPP Worksheet #4
Project Personnel Sign-Off Sheet

Project Personnel

Title

Telephone Number

Signature

Date QAPP Read

Paul Brzozowski

Project Coordinator

(732) 246-5851

Cliff Firstenberg

Sr. Technical Advisor

(757) 258-7720

Linda Hall

Investigative Organization’s Project
Manager

(510) 420-2583

Richard J. Wenning

Investigative Organization’s Project
Coordinator

(510) 420-2556

Investigative Organization’s Field

John Pekala Team Leader (602) 734-7700
Investigative Organization’s Health

Robert Adams and Safety Coordinator (609) 243-9848

Martha Maier Laboratory Project Manager (916) 673-1520

Julie Ellingson

Laboratory Project Manager

(970) 490-1511 ext. 241

Project Quality Assurance

Diane Waldschmidt Coordinator (412) 486-6989
On-Site Health and Safety
Amy Kephart Coordinator (703) 516-2375
Notes:

A complete sign-off sheet will be maintained in the files.

*Signature indicates the personnel have read the applicable Quality Assurance Project Plan sections and will perform the tasks described.
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QAPP Worksheet #5

Project Organizational Chart

Sr. Technical Advisor:

Firstenberg Consulting, LLC
Mr. CIliff Firstenberg

Lead Organization:
Tierra Solutions, Inc.
Mr. Paul Brzozowski

Investigative Organization:
ENVIRON
Richard J. Wenning

Subcontractor:
Ocean Surveys, Inc.
Mr. George Reynolds

Quality Assurance Coordinator:
Environmental Data Services, Ltd.
Ms. Diane Waldschmidt

Laboratory:

Vista Analytical, Inc.
Ms. Martha Maier

Laboratory:
ALS Environmental
Julie Ellingson
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QAPP Worksheet #6
Communication Pathways

Communication Drivers Responsible Entity Name Phone Number Procedure (e.g., Timing, Pathways)
Project reporting activities
with Tierra Solutions, Inc.
Investigative Organization's |ENVIRON
Project Manager Project Manager Linda Hall 510- 420-2583 Linda Hall will be ENVIRON’s liaison to Paul Brzozowski.
QAPP changes in the field, John Pekala will notify, via e-mail, Linda Hall and Diane
manage field sample ENVIRON Waldschmidt of non-conformance and suggested
collection activities Field Team Leader John Pekala 602- 734-7700 corrective actions within 1 business day of identification.
ENVIRON Field Team Leader will e-mail daily field progress reports
Daily field progress reports | Field Team Leader John Pekala 602- 734-7700 _ |to Linda Hall.
Field Team Leader, John Pekala will notify Linda Hall and
ENVIRON. Diane Waldschmidt, via e-mail, phone or face to face of
Identification of field Field Team Leader/Quality non-conformance and suggested corrective action within
corrective action Assurance Coordinator John Pekala 602- 734-7700 1 business day of identification.
Field Team Leader will notify Linda Hall if field conditions
arise that may compromise the safety of the field team
and/or subcontractors on site. If such conditions exist the
Field Team Leader will contact Robert Adams by phone.
Robert Adams will then provide mitigation measures
immediately to the Field Team Leader. Robert Adams
will then notify Linda Hall. If imminent danger arises, the
ENVIRON Field Team Leader will follow the protocols of the Health
Stop Work Authority Field Team Leader John Pekala 602- 734-7700 and Safety Plan.
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QAPP Worksheet #6
Communication Pathways (Continued)
Phone
Communication Drivers Responsible Entity Name Number Procedure (e.g., Timing, Pathways)
Quality assurance/quality control (QA/QC) issues with
project field samples will be reported by Laboratory
Reporting laboratory data Vista Analytical, Inc. Project Manager to Diane Waldschmidt within 1
quality issues Laboratory Project Manager Martha Maier 916- 673-1520 | business day of identification.

Reporting laboratory data
quality issues

ALS Environmental
Laboratory Project Manager

Julie Ellingson

970- 490-1511
ext. 241

QA/QC issues with project field samples will be
reported by Laboratory Project Manager to Diane
Waldschmidt within 1 business day of identification.

Field and analytical

Environmental Data Services, Ltd.

Requested field or laboratory corrective action will be

corrective actions Quality Assurance Coordinator Diane Waldschmidt | 412-486-6989 | evaluated and documented by Diane Waldschmidt.
Upon approval of its release by Diane Waldschmidt,
final validated data will be forwarded to Tierra
Environmental Data Services, Ltd. Solutions, Inc. in an agreed upon format (e.g., compact
Release of analytical data | Quality Assurance Coordinator Diane Waldschmidt | 412-486-6989 | disc).

QAPP amendments

Tierra Solutions, Inc.

Paul Brzozowski

609- 951-9208

Any changes requested by Linda Hall or Diane
Waldschmidt must be approved by Paul Brzozowski
before changes can be implemented.

Response to data
requests

ENVIRON
Project Manager

Linda Hall

510-420-2583

Any request for information will be directed to the
ENVIRON project manager. Under no circumstance
will ENVIRON or its subcontractors disseminate
information to anyone outside of the project team
without the express written permission of the
ENVIRON project manager
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QAPP Worksheet #7
Personnel Responsibilities and Qualifications

Name

Title

Organizational Affiliation

Responsibilities

Education and Experience
Qualifications

Paul Brzozowski

Project Manager

Tierra Solutions, Inc.

Project Coordinator

BS Civil Engineering / 25 years

ENVIRON International

Investigative Organization's Project

Richard J. Wenning Project Coordinator Corporation Coordinator MEM Ecotoxicology / 24 years
ENVIRON International Investigative Organization's Project | PhD Ecological Toxicology / 25

Linda Hall Project Manager Corporation Manager years
ENVIRON International Investigative Organization's Field

John Pekala Field Team Leader Corporation Team Leader MS Geology / 13 years
ENVIRON International Investigative Organization's Health

Robert Adams Health and Safety Coordinator Corporation and Safety Coordinator MS Safety Sciences / 28 years

Julie Ellingson

Laboratory Manager

ALS Environmental

Laboratory Project Manager

BS Horticulture / 2 years

Martha Maier Laboratory Manager Vista Analytical Laboratory Laboratory Project Manager BS Chemistry / 23 years
Diane Waldschmidt Director Environmental Data Services, Lid. | Quality Assurance Contractor BS Chemistry / 22 years

ENVIRON International On-Site Heath and Safety MS Environmental Geological
Amy Kephart Safety Coordinator Corporation Coordinator Sciences / 6 years
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QAPP Worksheet #8
Special Personnel Training Requirements

All field personnel assigned to the site must have successfully completed 40 hours of training for hazardous site work in accordance with Occupational Safety
and Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(e)(3) and be current with their 8-hour refresher training in accordance
with OSHA 29 CFR 1910.120(e)(8). Documentation of OSHA training is required prior to personnel being permitted fo work on site.

Personnel managing or supervising work on site will also have successfully completed 8 hours of Manager/Supervisor Training in accordance with OSHA 29
CFR1910.120(e)(4).

Personnel assigned to the site must be enrolled in a medical surveillance program, which meets the requirements of OSHA 29 CFR 1910.120(f). Personnel
must have successfully passed a periodic occupational physical and be medically cleared to work on a hazardous waste site, and capable of wearing
appropriate personal protective equipment and respiratory protection, as may be required. For employees potentially exposed more than 30 days per year,
the frequency of periodic examinations will be annual. For employees potentially exposed less than 30 days per year, the frequency for periodic examinations
will be once every 24 months.

Personnel assigned to the site who must wear a respirator must be familiar with the requirements in the OSHA respiratory standard (29 CFR 1910.134).
Personnel who are required to wear respirator protection must have successfully passed a respirator fit test within the last 12 months.

It is the responsibility of the site worker's employer to provide their employees with the required training, medical monitoring, and fit testing prior to assigning them
to work at the site. Each employer will be responsible for providing documentation of training, monitoring, and fit testing (with make/model of respirator) to the
Field Supervisor prior to sending their employees to the site to work.

Personnel who may work in the area of potential confined spaces will be trained in awareness level training to recognize confined spaces and to understand the
hazards associated with these spaces. If entry to confined spaces is required, training will be provided to the entry supervisor, attendants, and entrants, as
appropriate, to the performance of activities. Specific training requirements and procedures for entry to confined spaces are detailed in the project-specific Health
and Safety Plan (HASP).

Additional health and safety information and records documentation information are detailed in the project-specific HASP.
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QAPP Worksheet #9
Project Scoping Session Participants Sheet

Project Name: Lower Passaic River Study Area/Focused Sediment Investigation Work Plan
Projected Date(s) of Sampling: August 19, 2011
Project Coordinator: Linda Hall
Date of Session: June 3, 2011, June 6, 2011, June 20, 2011, June 23, 2011, June 27, 2011, July 18, 2011, July 27, 2011, August 1, 2011
Scoping Session Purpose: Quality Assurance Project Plan (QAPP) Planning for Focused Sediment Investigation Work Plan.
Scoping Session Outcome: The participants discussed the requirements and path forward developing and finalizing this FSIWP/QAPP. During the scoping
sessions, the following items were discussed to work towards completion of the QAPP.

OO WN =

. Analytes of interest: PCDDs/PCDFs, HCX and Cs-137

. HCX method development: Vista Analytical

. Sample locations: High priority and secondary locations

. Equipment for core extraction, size of core and number of samples per core
. Collection procedures and storage of cores

. Expenditures for entire project

Site Name: Lower Passaic River Study Area
Site Location: Lower Passaic River Study Area, Newark, NJ

QAPP Recipients

Title

Organization

Telephone
Number

Scoping Session Dates
Participated

Project Role

Paul Brzozowski

Project Manager

Tierra Solutions, Inc.

732-246-5851

6/3, 6/6, 6/20, 6/23, 7/27

Lead Organization’s Project
Coordinator

6/3, 6/6, 6/20, 6/23, 6/27, 7/18,

Investigative Organization’s

Linda Hall Project Manager ENVIRON 510-420-2583 | 7/27, 81 Project Manager
6/3, 6/6, 6/20, 6/23, 7/18, 7/27, | Investigative Organization’s
Michael Potts Project Manager ENVIRON 609-951-9028 | 8/1 Project Manager
6/3, 6/6, 6/20, 6/23, 6/27, 7/18, | Quality Assurance
Diane Waldschmidt Director Environmental Data Services, Inc. | 412-486-6989 | 7/27, 8/1 Coordinator
6/3, 6/6, 6/20, 6/23, 6/27, 7/18, | Assistant Quality
Elise Francken Assistant Environmental Data Services, Inc. | 412-486-6989 7/27, 8/1 Assurance Coordinator

Jim Moran

Quality Assurance
Coordinator

ENVIRON

609-243-9881

6/6, 6/27, 7/18, 7/27, 8/1

Investigative Organization’s
Quality Assurance
Coordinator

Sr. Technical Lead Organization's

Cliff Firstenberg Advisor Firstenberg Consulting, LLC 757-258-7720 6/20, 6/23, Consultant
Investigative Organization’s

Michael Bock Technical Advisor | ENVIRON 207-347-4413 | 6/23 Technical Support
Investigative Organization’s

Richard Wenning Project Manager ENVIRON 510-420-2556 | 6/20, 6/23 Project Coordinator
Investigative Organization's
Quality Assurance

Tom Vetrano Project Manager ENVIRON 973-286-4261 6/20 Coordinator
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QAPP Worksheet #10
Problem Definition

PROBLEM DEFINITION

In December 2010, the United States Environmental Protection Agency (USEPA) presented evidence to the Lower Passaic River Cooperating
Parties Group (CPG) asserting that there was sufficient evidence supporting a second source of 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-
TCDD) to the Lower Passaic River located in the sediment deposit near river mile (RM) 10.9 on the eastern bank of the Passaic River.

PROJECT DESCRIPTION — INVESTIGATION OVERVIEW

This focused sediment investigation strategy is planned as a single field effort with a tiered sample analysis plan and will include the collection of
sediment samples from cores at seven (7) locations within the Lower Passaic River Study Area (LPRSA). The cores will be advanced using
vibracore methods performed from a boat or barge. Sediment cores will be segmented and sampled at 6-inch intervals. Recovered samples will
be shipped to multiple offsite laboratories for analysis of 1,2,4,5,7,8-hexachioro(9H)xanthene (HCX), 17 dioxin/furan congeners, and potentially,
Cs-137. The laboratory will be instructed to analyze selected sediment samples upon receipt. Based on the results of the initial sediment sample
analyses, additional analyses may be performed on the remaining sediment samples. All sample results will be reported with full data deliverable
laboratory packages. All laboratory data generated during the Focused Sediment Investigation Work Plan will undergo full data validation per the
procedures listed in Worksheet #36, by an independent data validator.

DATA USE OBJECTIVES

Data generated as part of the focused sediment investigation will be used to further evaluate additional sources of 2,3,7,8-TCDD to the LPRSA.

Page 16 of 101

FOIA_07123_0003790_0019



Focused Sediment Investigation Work Plan /
Quality Assurance Project Plan

Revision - 0

August 2011

QAPP Worksheet #11
Project Quality Objectives/Systematic Planning Process Statements

WHO WILL USE THE DATA?

These data will be used by Tierra and its authorized representatives, including Tierra's Legal Defense Team.

WHAT WILL THE DATA BE USED FOR?

These data will be used to identify additional sources of 2,3,7,8-TCDD to RM 10.9, as well as to downstream sections of the LPRSA.

WHAT TYPE OF DATA ARE NEEDED?
The focused sediment investigation will include the collection of sediment samples for laboratory analysis of the following parameters:

+ PCDDs/PCDFs using USEPA Method 1613B,;
*  HCX determination using Extraction and Analysis of HRGC/HRMS Analysis, Vista August 2011
*  Radiochemistry for Cs-137 using ALS SOP 739 Rev.10 and 713 Rev.12 (optional)

HOW MUCH DATA ARE NEEDED?

The focused sediment investigation sampling strategy is planned as a single field effort with a tiered sample analysis plan and will include the collection of sediment
samples from cores collected at 7 locations within the LPRSA. Cores will be advanced to approximately 4 to 7 feet below the mudline with sediment samples collected at
6-inch intervals. Accordingly, approximately 82 sediment samples (plus quality control samples) will be collected. Analyses performed on sediment samples will be done
based upon a tiered hierarchy where an initial set of 61 priority locations will be analyzed for 1,2,4,5,7,8-hexachloro(9H)xanthene and polychiorinated dibenzo-p-
dioxin/furans (cesium-137 may be analyzed as an option at the project team’s discretion). The remaining 21 sample segments will be analyzed for 1,2,4,5,7,8-
hexachloro(9H)xanthene and/or polychlorinated dibenzo-p-dioxin/furans as determined necessary by the project team.
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QAPP Worksheet #11
Project Quality Objectives/Systematic Planning Process Statements (Continued)

HOW GOOD DO DATA NEED TO BE?

Data generated as part of the focused sediment investigation must be adequate to evaluate additional sources of dioxin in the vicinity of RM 10.9 and analytical methods
were selected such that detection limits will not limit the usefuiness of the data set. Specific sections of the LPRSA targeted for the focused sediment investigation have
been prioritized based on 1) 2,3,7,8-TCDD concentrations at depth; 2) presence of stable sediments; 3) identification by Garvey, E., Atmadja, J., Gbondo-Tugbawa, S.,
McDonald, S. [2011. Dioxin in the Passaic River (NJ): The Case for 2 Dioxin Sources. The Louis Berger Group, Inc. Battelle Sixth International Conference on the
Remediation of Contaminated Sediments Orleans. New Orleans, LA February 10, 2011] and 4) river morphology.

WHEN WILL DATA BE COLLECTED?

Data are planned to be collected during week 9/15/11 to 9/22/11.
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QAPP Worksheet #12-1

Measurement Performance Criteria Table — Rinsate Blanks?®

Matrix Rinsate Blanks
Analytical
Groupb HCX
Concentration
Level Low
QC Sample and/or Activity | QC Sample Assesses Error
Sampling Analytical Data Quality Used to Assess for Sampling (8), Analytical
Procedure® Method/SOP® Indicators Measurement Performance Criteria Measurement Performance (A) or both (S & A)
SOP-1 L-1 Accuracy/Bias |No target compounds 2PQL Method Blanks A
Contamination
Accuracy/Bias |HCX recovery (50-150%) Ongoing Precision A
and Recovery
Completeness | >90% sample collection,>90% laboratory analysis Data Completeness Checks S&A
Accuracy/Bias |PerL-2 Initial Calibration A
Accuracy/Bias |PerL-2 Calibration Verification A
Accuracy/Bias |PerL-2 Labeled Internal Standard A
See the last page of Worksheet #12-1 for a description of footnotes.
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QAPP Worksheet #12-1

Measurement Performance Criteria Table — Rinsate Blanks® (Continued)

Matrix Rinsate Blanks
Analytical
Group® PCDDs/PCDFs
Concentration
Level Low
QC Sample and/or Activity QC Sample Assesses Error
Sampling Analytical Data Quality Used to Assess for Sampling (S), Analytical
Procedure® Method/SOP? Indicators Measurement Performance Criteria Measurement Performance (A) or both (S & A)
SOP-1 L-2 Accuracy/Bias | No target compounds 2PQL Method Blanks A
Contamination
Accuracy/Bias | All target compound concentrations must fall within Ongoing Precision A
range provided in Table 6 of L-3 and Recovery
Completeness | >90% sample collection, >90% laboratory analysis Data Completeness Checks S&A
Accuracy/Bias |PerL-3 Initial Calibration A
Accuracy/Bias |PerL-3 Calibration Verification A
Accuracy/Bias |PertL-3 Labeled Compound Spike A
Accuracy/Bias |PerL-3 Labeled Internal Standards A
Notes:
* Field and Rinse blanks not required for Cesium-137 (Cs-137).
® |f information varies within an analytical group, separate by individual analyte.
° Reference number from QAPP Worksheet #21.
¢ Reference number from QAPP Worksheet #23.
HCX = 1,2,4,5,7,8-hexachloro(9H)xanthene
PCDDs/PCDFs = polychlorinated dibenzo-p-dioxin s/polychlorinated dibenzofurans
PQL= project quantitation limit
QC = quality control
SOP = Standard Operating Procedure
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QAPP Worksheet #12-2

Measurement Performance Criteria Table — Sediment

Matrix Sediment
Analytical Group® HCX
Concentration Level |Low
QA Sample and/or Activity QA Sample Assesses Error
Analytical Data Quality Used to Assess for Sampling (S), Analytical
Sampling Procedure® Method/SOP® Indicators Measurement Performance Criteria Measurement Performance (A) or Both (S & A)
SOP-3, SOP-4 and L-1 Accuracy/Bias | No target analytes > PQL Method Blanks and Rinsate Blanks S&A
SOP-5 Contamination
Accuracy/Bias | HCX recovery (50-150%) Matrix Spike A
Precision RPD <20% Matrix Spike Duplicate A

See the last page of Worksheet #12-2 for a description of footnotes
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QAPP Worksheet #12-2

Measurement Performance Criteria Table — Sediment (Continued)

Matrix Sediment
Analytical Group® HCX
Concentration Level |Low
QA Sample and/or Activity | QA Sample Assesses Error
Analytical Data Quality Used to Assess for Sampling (S), Analytical
Sampling Procedure” Method/SOP® Indicators Measurement Performance Criteria Measurement Performance (A) or Both (S & A)
SOP-3, SOP-4, and L-1 Accuracy/Bias | HCX recovery (50-150%) Ongoing Precision A
SOP-5 and Recovery
Precision-Overall | RPD < 50% when target is detected in both Subsample Field Duplicate S&A
field duplicate samples at > 5x the PQL, or
concentrations differ by less than 2x the PQL
when detects are < 5x PQL for both field
duplicate samples.
Completeness | > 90% sample collection, > 90% laboratory Data Completeness S&A
analysis Assessment
Accuracy/Bias |PerL-2 Initial Calibration A
Accuracy/Bias |PerL-2 Calibration Verification A
Accuracy/Bias | PerL-2 Labeled Internal Standards A
See the last page of Worksheet #12-2 for a description of footnotes
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QAPP Worksheet #12-2

Measurement Performance Criteria Table — Sediment (Continued)

Matrix Sediment
Analytical Group® PCDDs/PCDFs
Concentration Level |Low
QA Sample and/or Activity QA Sample Assesses Error
Analytical Data Quality Used to Assess for Sampling (S), Analytical
Sampling Procedure” Method/SOP°® Indicators Measurement Performance Criteria Measurement Performance (A) or Both (S & A)
SOP-3, SOP-4 and L-2 Accuracy/Bias | No target analytes > PQL Method Blanks and Rinsate S&A
SOP-5 Contamination Blanks
Accuracy/Bias |Compound % Recovery Matrix Spike A
All target analytes 60-140
Precision Compound RPD Matrix Spike Duplicate A
All target analytes <50%
Accuracy/Bias | All target analyte concentrations must [ Ongoing Precision and Recovery A
fall within range provided in Table 6 of
L-3
Precision-Overall | RPD <50% when target is detected in Subsample Field Duplicate S&A
both field duplicate samples at >5X
PQL, or concentrations differ by less
than 2X the PQL when detects are <
5X PQL for both field duplicate
samples
Completeness | >90% sample collection, >90% Data Completeness Assessment S&A
laboratory analysis

See the last page of Worksheet #12-2 for a description of footnotes
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QAPP Worksheet #12-2

Measurement Performance Criteria Table — Sediment (Continued)

Matrix Sediment
Analytical Group® PCDDs/PCDFs
Concentration Level |Low
QA Sample and/or Activity QA Sample Assesses Error
Analytical Data Quality Used to Assess for Sampling (S), Analytical
Sampling Procedure” Method/SOP® Indicators Measurement Performance Criteria Measurement Performance (A) or Both (S & A)
SOP-3, SOP-4 and L2 Accuracy/Bias |PerL-3 Initial Calibration A
SOP-5 Accuracy/Bias | PerL-3 Calibration Verification A
Accuracy/Bias | PerL-3 Labeled Compound Spike A
Accuracy/Bias |PerL-3 Labeled Internal Standards A
See the last page of Worksheet #12-2 for a description of footnotes
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QAPP Worksheet #12-2
Measurement Performance Criteria Table — Sediment (Continued)

Matrix Sediment

Analytical Group® Cs-137

Concentration Level |Low

QA Sample and/or Activity QA Sample Assesses Error

Analytical Data Quality Used to Assess for Sampling (S), Analytical
Sampling Procedure® Method/SOP® Indicators Measurement Performance Criteria Measurement Performance (A) or Both (S & A)
SOP-3, SOP-4 and L-3 Precision-Overall | Activity reported for each of the two field Subsample Field Duplicate S&A
SOP-5 duplicate samples should differ by no
more than 2-sigma bands
Precision Activity reported for each of the two Laboratory Duplicate A

duplicate samples should differ by no
more than 2-sigma bands

Accuracy/Bias | Cs-137 recovery (70-130%) Laboratory Control Sample A
Completeness | >90% sample collection, >90% laboratory Data Completeness S&A
analysis Assessment

Notes:

* If information varies within an analytical group, separate by individual analyte.
® Reference number from QAPP Worksheet #21.
° Reference number from QAPP Worksheet #23.

Cs-137 = Cesium-137

HCX = 1,2,4,5,7,8-hexachloro(9H)xanthene

PCDDs/PCDFs = polychlorinated dibenzo-p-dioxin s/polychlorinated dibenzofurans
PQL= project quantitation limit

QA = quality assurance

RPD = relative percent difference

SOP = Standard Operating Procedure
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QAPP Worksheet #13

Secondary Data Criteria and Limitations

Secondary Data

Data Source
(Originating
Organization, Report
Title, and Date)

Data Generator(s)
(Originating Organization,
Data Types, Data
Generation/Collection Dates)

How Data Will Be Used

Limitations and Data Use

Probing and core
data from pre-
coring
reconnaissance
work

USEPA sampling
program conducted by
MPI, No report (data from
USEPA database), 2007
to 2008.

USEPA,; Data types include
inference on sediment type and
thickness (probing) as well as
sediment description (cores);
December 2007 to June 2008.

Data provides details on
recent surficial sediment
conditions

Subjective delineation and identification
method subject to different interpretations.
Comparison of core logs and these data
required to verify results.

Analytical data
from the LPR
high resolution
core program

USEPA sampling
program conducted by
MPI, No report (data from
USEPA database), 2005.

USEPA,; Data types include
sediment dating (Cs-137, Be-7)
and contaminant concentrations
(PCDD/PCDF, PCBs, PAHSs,
pesticides, metals). Cores
collected September 9, 2005 to
October 12, 2005.

Data were used to map
horizontal and vertical
chemical distribution

Only 5 sediment cores were analyzed for
limited and selected chemical parameters.
14 analyzed for Cs-137 over a 10-mile
interval. Not all segments from all cores
were analyzed. Cores in erosional areas
were either not utilized or not fully analyzed.
Several cores did not produce recovery
required by SOP. Summary narrative
provided. Characterization report not
produced to document field or analytical
activities. Use data with the recognition that
laboratory and/or validation qualifiers may
impose limitations on specific datasets
and/or data points.

Analytical data
from grab
samples and
sediment cores

USEPA EMBM Sampling
Program, No report (data
from USEPA database),
2007 to 2008.

USEPA; Data types include
sediment cores and grab
samples analyzed for organic
and inorganic contaminants;
December 2007 to February
2008.

Data were used to
evaluate various organic
and inorganic chemicals

Samples collected using vibracoring should
be interpreted noting individual core
recovery and the uncertainty of vertical
placement of the recovered samples. Use
data with the recognition that laboratory
and/or validation qualifiers may impose
limitations on specific datasets and/or data
points. Five locations in the vicinity of RM
10.9 silt deposit (EMBM-LR 12, - LR 14, -
LR15 and Location 5).
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QAPP Worksheet #13

Secondary Data Criteria and Limitations (Continued)

Secondary Data

Data Source
(Originating
Organization, Report
Title, and Date)

Data Generator(s)
(Originating Organization, Data
Types, Data
Generation/Collection Dates)

How Data Will Be Used

Limitations and Data Use

Low Resolution
Coring Report

Lower Passaic River
Cooperating Parties
Group, Low Resolution
Coring Characterization
Summary Lower
Passaic River Study
Area RI/FS, February,
2010.

AECOM, Inc.; Data types include
2,3,7,8-TCDD, total TCDD; Cs-
137; Pb-210; herbicides, PCBs,
PAHs, SVOCs, grain size, and
other analytes; July, 2008 to
December, 2008.

Data were used to
evaluate various
organic/inorganic
chemicals,
radiochemistry, and
geotechnical data

Samples collected using vibracoring should be
interpreted noting individual core recovery and
the uncertainty of vertical placement of the
recovered samples. Use data with the
recognition that laboratory and/or validation
qualifiers may impose limitations on specific
datasets and/or data points. Data from only
one core in the vicinity of RM 10.9.

Analytical data
from grab
samples
collected for
sediment dating

USEPA sampling
program conducted by
MPI, No report (data
from USEPA
database), 2005.

USEPA (collected by MPI); Data
type includes Be-7; 45 focations,
August, 2005.

Data were used to
provide insight into
potential depositional
areas

Characterization report not produced to
document field or analytical activities.

Bathymetric
surveys

CPG; Bathymetric
Survey; 2007,
Multibeam Survey,
2010.

CPG; Data types include
multibeam and single beam
survey performed by GBA
(subcontractor to ENSRY);
August, 2007 to September
2007, and muitibeam surveys
performed by GBA
(subcontractor to AECOM),
November, 2008 and June,
2010.

Data were used to
characterize existing
bathymetry

Single beam coverage limited to RM 0.5 -8.2
and 14.3 — 16.5. Current only as of the date of
survey (i.e., Aug. 2007). Multibeam coverage
limited to RM 0 — 14.4 and fo the channel area
in RM 0 — 0.9. Currentonly as of the date of
the surveys (i.e., Aug. 2007, November 2008
and June 2010). Multibeam coverage limited
to RM 0 — 14.4, and to channel area in RMO —
0.9. Data limited to water depths > -6 feet
NGVD.
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QAPP Worksheet #14
Summary of Project Tasks

Sampling Tasks:

1. Sediment chemistry sample collection is to be performed by ENVIRON. All field procedures including sampling documentation and
decontamination processes are provided in Appendix A.

Analysis Tasks:

1. Vista Analytical will prepare and analyze sediment samples for HCX and PCDDs/PCDFs.
Analytical procedures are provided in Appendix B.

2. ALS Environmental may prepare and analyze selected sediment samples for Cs-137 at the project team's discretion.
Analytical procedures are provided in Appendix B.

Quality Control Tasks:

1. All field and laboratory procedures will be carried out per the SOPs and methodologies provided in Appendices A and B, respectively. In addition,
field and laboratory quality control samples will be processed as indicated in Worksheets #28-1 and 28-2. Project quality objectives and
measurement performance criteria will be monitored throughout project implementation and at the conclusion of field and analytical activities. All
data produced will undergo data verification/validation steps specified in Worksheets #34, 35 and 36. These data evaluation steps will be performed
by an organization independent from those generating the data.

Secondary Data:
1. See Worksheet #13.
Data Management Tasks:

1. Hardcopy data and records are placed in the project file. Refer to Section 3 of Worksheet #27.

2. Analytical data will be placed in a database after verification/validation.
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QAPP Worksheet #15-1
Reference Limits and Evaluation — Water

Matrix: Rinsate Blank

Analytical Group: HCX

Concentration Level: Low

Analytical Method/SOP Reference: L-1

Project Analytical Method® Achievable Laboratory Limits®
Quantitation
Limit MDLs Method QLs MDLs QLs
Analyte CAS Number pa/L pa/L pg/L pa/L pa/L
HCX 38178-99-3 50 N/A N/A 34.59 50

See the last page of Worksheet #15-1 for footnotes.
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Matrix: Rinsate Blank

Analytical Group: PCDDs/PCDFs

Concentration Level: Low

Analytical Method/SOP Reference: L-2

QAPP Worksheet #15-1
Reference Limits and Evaluation — Water

Project Analytical Method® Achievable Laboratory Limits®
Quantitation
Limit MDLs Method QLs MDLs QLs
Analyte CAS Number pa/L pa/L pa/L pa/L pa/L
2,3,7,8-TCDD 1746-01-6 5 Not provided in method 10 .93 5
1,2,3,7,8-PeCDD 40321-76-4 25 Not provided in method 50 1.77 25
1,2,3,6,7,8-HxCDD 57653-85-7 25 Not provided in method 50 1.13 25
1,2,3,4,7,8-HxCDD 39227-28-6 25 Not provided in method 50 1.05 25
1,2,3,7,8,9-HxCDD 19408-74-3 25 Not provided in method 50 2.22 25
1,2,3,4,6,7,8-HpCDD 35822-46-9 25 Not provided in method 50 1.93 25
OCDD 3268-87-9 50 Not provided in method 100 1.65 50
2,3,7,8-TCDF 51207-31-9 5 Not provided in method 10 .26 5
1,2,3,7,8-PeCDF 57117-41-6 25 Not provided in method 50 1.92 25
2,3,4,7,8-PeCDF 57117-31-4 25 Not provided in method 50 0.97 25
1,2,3,6,7,8-HXCDF 57117-44-9 25 Not provided in method 50 1.15 25
1,2,3,7,8,9-HxCDF 72918-21-9 25 Not provided in method 50 1.18 25
1,2,3,4,7,8-HXCDF 70648-26-9 25 Not provided in method 50 1.22 25
2,3,4,6,7,8-HXxCDF 60851-34-5 25 Not provided in method 50 1.41 25
1,2,3,4,6,7,8-HpCDF 67562-39-4 25 Not provided in method 50 0.85 25
1,2,3,4,7,8,9-HpCDF 55673-89-7 25 Not provided in method 50 2.24 25
OCDF 39001-02-0 50 Not provided in method 100 1.34 50
See the last page of Worksheet #15-1 for footnotes.
Page 30 of 101

FOIA_07123_0003790_0033



Focused Sediment Investigation Work Plan /
Quality Assurance Project Plan

Revision - 0

August 2011

QAPP Worksheet #15-1
Reference Limits and Evaluation — Water (Continued)

Notes:

#— Analytical MDLs and QLs are those documented in the validated methods.
°_ Achievable Laboratory Limits are limits that the laboratory can achieve when performing a specific analytical method.

HCX = 1,2,4,7,8-hexachloro(9H)xanthene

MDL = method detection limit

N/A = not applicable

PCDDs/PCDFs = polychiorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
pg/L = picograms per liter

PQL = project quantitation limit

QL = quantitation limit

TBD = to be determined
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QAPP Worksheet #15-2
Reference Limits and Evaluation — Sediment

Matrix: Sediment

Analytical Group: HCX

Concentration Level: Low

Analytical Method/SOP Reference: L-1

Project Analytical Method® Achievable Laboratory Limits”
Quantitation
Limit MDLs Method QLs MDLs QLs
Analyte CAS Number pa/g pa/g pa/g pg/g pa/g
HCX 38178-99-3 20 N/A N/A 11.40 20

See the last page of Worksheet #15-2 for footnotes.
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Matrix: Sediment

Analytical Group: PCDDs/PCDFs

Concentration Level: Low

Analytical Method/SOP Reference: L-2

QAPP Worksheet #15-2

Reference Limits and Evaluation — Sediment

Project Analytical Method® Achievable Laboratory Limits”
Quantitation

Limit MDLs Method QLs MDLs QlLs

Analyte CAS Number pa/g pa/g pa/g pa/g pa/g
2,3,7,8-TCDD 1746-01-6 0.5 Not provided in method 1 0.05 0.5
1,2,3,7,8-PeCDD 40321-76-4 2.5 Not provided in method 5 0.13 2.5
1,2,3,6,7,8-HxCDD 57653-85-7 2.5 Not provided in method 5 0.14 2.5
1,2,3,4,7,8-HxCDD 39227-28-6 2.5 Not provided in method 5 0.10 25
1,2,3,7,8,9-HXxCDD 19408-74-3 25 Not provided in method 5 0.24 25
1,2,3,4,6,7,8-HpCDD 35822-46-9 25 Not provided in method 5 0.16 25
IOCDD 3268-87-9 5.0 Not provided in method 10 0.99 5.0
2,3,7,8-TCDF 51207-31-9 0.5 Not provided in method 1 0.07 0.5
1,2,3,7,8-PeCDF 57117-41-6 2.5 Not provided in method 5 0.22 25
2,3,4,7,8-PeCDF 57117-31-4 25 Not provided in method 5 0.28 25
1,2,3,6,7,8-HXCDF 57117-44-9 2.5 Not provided in method 5 0.35 25
1,2,3,7,8,9-HXCDF 72918-21-9 2.5 Not provided in method 5 0.25 2.5
1,2,3,4,7,8-HXCDF 70648-26-9 2.5 Not provided in method 5 0.24 25
2,3,4,6,7,8-HxCDF 60851-34-5 2.5 Not provided in method 5 0.30 25
1,2,3,4,6,7,8-HpCDF 67562-39-4 2.5 Not provided in method 5 0.18 25
1,2,3,4,7,8,9-HpCDF 55673-89-7 2.5 Not provided in method 5 0.30 2.5
IOCDF 39001-02-0 5.0 Not provided in method 10 0.72 5.0

See the last page of Worksheet #15-2 for footnotes.
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QAPP Worksheet #15-2
Reference Limits and Evaluation — Sediment

Matrix: Sediment

Analytical Group: Cs-137
Concentration Level: Low

Analytical Method/SOP Reference: L-3

Project Analytical Method® Achievable Laboratory Limits”
Quantitation
Limit MDLs Method QLs MDLs QLs
Analyte CAS Number pCilg pCilg pCilg pCilg pCilg
Cs-137 10045-97-3 0.1pCi/g° N/A N/A N/A N/A
See the last page of Worksheet #15-2 for footnotes.
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QAPP Worksheet #15-2
Reference Limits and Evaluation (Continued)
Notes:
# Analytical MDLs and QLs are those documented in the validated methods.
® Achievable Laboratory Limits are limits that the laboratory can achieve when performing a specific analytical method. These values will be obtained from the
laboratory selected to perform given task on a property specific basis and will be included in the appropriate SAP.
¢ Project Quantitation Limit Represents the Minimum Detectable Concentration as defined below:
Project reporting limit goals for radiochemistry parameters are sample specific values expressed as minimum detectable concentration (MDC). The MDC values
achieved for radiochemistry target analyte will be less than or equal to the PQLs listed in table 5-21.
Use the equation below to perform the MDC calculations:
4.659BC +2.71
MDC = —————
KT
Where:
BC = the total counts in the background for the sample
T = the sample counting time
K = the constant representing sample volume, detector efficiency, chemical recovery, decay factor, unit corrections, and any other
applicable conversion factors.
Although MDC is used as the reporting limit goal for radiochemistry analyses, all radiochemistry sample readings will be reported as measured. A separate calculation
will be performed by the laboratory to determine a sample-specific critical value (CV) which is also reported along with the measured activity reading.
Use the equation below to perform the CV calculations:
2.334BC
Yo
KT
Where:
BC = the total counts in the background for the sample
T = the sample counting time
K = the constant representing sample volume, detector efficiency, chemical recovery, decay factor, unit corrections, and any other
applicable conversion factors.
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QAPP Worksheet #15-2
Reference Limits and Evaluation (Continued)
Notes:

CAS = Chemical Abstracts Service

Cs = Cesium-137

HCX =1,2,4,5,7,8-hexachloro(9H)xanthene
MDL = method detection limit

N/A = not applicable

PCDDs/PCDFs= polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
pCi/g = picocurie per gram

pg/g = picogram per gram

PQL = project quantitation limit

QL = quantitation limit

TBD = to be determined
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QAPP Worksheet #16
Project Schedule/Timeline
Dates (MM/DD/YY)
Anticipated | Anticipated
Date(s) Date of Deliverable
Activities Organization of Initiation | Completion Deliverable Due Date
Compilation and Interpretation of
Sediment Data in the Vicinity of RM 10.9 | ENVIRON 5/16/11 7/29/11 Sediment Data Interpretation Report 7/29/11
Preparation of FSIWP/QAPP ENVIRON, EDS 5/16/11 8/12/11 FSIWP/QAPP 8/12/11
Revisions to FSIWP/QAPP ENVIRON, EDS 8/12/11 8/29/11 FSIWP/QAPP 8/29/11
Field Readiness Review ENVIRON 9/12/11 9/15/11 Participant Sign-off Sheet 9/15/11
Laboratory Readiness Review EDS 9/12/11 9/15/11 Participant Sign-off Sheet 9/15/11
Sediment Collection and Processing ENVIRON, OS] 9/15/11 9/22/11 - 9/22/11
Sediment Analysis Vista, ALS Environmental 9/19/11 11/2111 Laboratory Data Packages 11/2/11
Data Validation EDS 11/2/11 121211 Data Validation Reports 12/12/11
Data Usability Assessment EDS 12/12/11 1/18/12 Data Quality Assessment Report 1/18/11
Data Management ENVIRON 10/3/11 1/2/12 Updated Project Database 1/12/12
Data Review / Assessment and Field Report and HCX
Preparation of Report Deliverable ENVIRON 10/3/11 2/2112 Characterization Study 2/12/112
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QAPP Worksheet #17
Sampling Design and Rationale

In general, judgmental sampling design was utilized in developing the FSIWP. This approach relies on existing information and professional
judgment, without any type of randomization. Sediment sampling locations were selected based on a number of considerations, including:
2,3,7,8-TCDD analytical results obtained during prior sediment sampling activities within the LPRSA, river morphology, the presence of
stable sediments, and, to some extent, accessibility (e.g., available water depth at high tide).

The focused sediment investigation will include the collection of sediment samples from cores advanced at seven (7) locations within the
LPRSA. Cores will be advanced to approximately 4 to 7 feet below the mudline with sediment samples collected at 6-inch intervals.
Accordingly, approximately 82 sediment samples (plus quality control samples) will be collected. Selected sediment sample segments will
be analyzed for 1,2,4,5,7,8-hexachloro(9H)xanthene (HCX) and PCDDs/PCDFs and potentially Cs-137 as an optional determination as part
of the focused sediment investigation. The project area and proposed sampling locations are depicted on Figures 1 through 4. Specific
rationale for each proposed sediment sampling location is provided below.

A1, A2 and A3 — The proposed boring locations are located on a mudflat/point bar at RM 10.9 approximately 0.2 to 0.3 miles downstream of
the confluence of the Third River and Passaic River. Prior sediment sampling activities completed at RM 10.9 identified 2,3,7,8-TCDD
concentrations ranging over 30,000 parts per trillion (ppt).

B1 and B2 — These proposed boring locations are positioned near the western shore of the Passaic River at RM 11.5. Prior sediment
sampling activities completed at RM 11.5 identified 2,3,7,8-TCDD concentrations ranging up to 6,200 ppt.

C1 and C2 — These proposed boring locations are positioned near the western shore of the Passaic River at RM 7.8. Prior sediment
sampling activities completed at RM 7.8 identified 2,3,7,8-TCDD concentrations ranging up to 6,000 ppt.
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Matrix: Sediment

Concentration Level: Low

QAPP Worksheet #18
Sampling Locations and Methods / SOP Requirements

Estimated Sample
Core Depth Analytical Grou Number Sampling
Sampling Length Interval of SOP Rationale for
Location (feet) Sample ID (inches) PCDDs/PCDFs | HCX | Cs-137 Samples Reference Sampling Location

SOP-3, SOP-4,

A1 7 A01-SD1-000-006 0-6 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01- SD1-006-012 6-12 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01- SD1-012-018 12-18 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

Al 7 A01- SD1-018-024 18-24 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01- SD1-024-030 24 -30 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01- SD1-030-036 30-36 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01-SD1-036-042 36 - 42 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01-SD1-042-048 42 -48 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01-SD1-048-054 48 - 54 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

Al 7 A01-SD1-054-060 54 - 60 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01-SD1-060-066 60 - 66 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01-SD1-066-072 66-72 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01-SD1-072-078 72-78 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A1 7 A01-SD1-078-084 78 - 84 A A H 1 SOP-5 See Worksheet #17

See last page of Worksheet #18 for a description of notes.
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QAPP Worksheet #18
Sampling Locations and Methods / SOP Requirements (Continued)
Matrix: Sediment
Concentration Level: Low
Estimated Sample
Core Depth Analytical Grou Number Sampling Rationale for
Sampling Length Interval of SOP Sampling
Location (feet) Sample ID (inches) PCDDs/PCDFs | HCX | Cs-137 | Samples Reference Location
SOP-3, SOP-4,
A2 6 A02-SD1-000-006 0-6 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-006-012 6-12 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-012-018 12-18 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-018-024 18-24 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-024-030 24 - 30 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-030-036 30-36 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-036-042 36 -42 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-042-048 42 -48 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-048-054 48 - 54 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-054-060 54 - 60 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-060-066 60 - 66 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
A2 6 A02-SD1-066-072 66 -72 A A H 1 SOP-5 See Worksheet #17
See last page of Worksheet #18 for a description of notes.
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QAPP Worksheet #18
Sampling Locations and Methods / SOP Requirements (Continued)
Matrix: Sediment
Concentration Level: Low
Estimated Sample
Core Depth Analytical Grou Number Sampling Rationale for
Sampling Length Interval of SOP Sampling
Location (feet) Sample ID (inches) PCDDs/PCDFs | HCX | Cs-137 Samples Reference Location

SOP-3, SOP-4,

A3 7 A03-SD1-000-006 0-6 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-006-012 6-12 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-012-018 12-18 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-018-024 18-24 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-024-030 24 - 30 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-030-036 30-36 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-036-042 36 - 42 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-042-048 42 -48 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-048-054 48 - 54 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-054-060 54 - 60 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-060-066 60 - 66 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-066-072 66 -72 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-072-078 72-78 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

A3 7 A03-SD1-078-084 78 - 84 A A H 1 SOP-5 See Worksheet #17

See last page of Worksheet #18 for a description of notes.
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QAPP Worksheet #18
Sampling Locations and Methods / SOP Requirements (Continued)
Matrix: Sediment
Concentration Level: Low
Estimated Sample
Core Depth Analytical Grou Number Sampling Rationale for
Sampling Length Interval of SOP Sampling
Location (feet) Sample ID (inches) PCDDs/PCDFs | HCX | Cs-137 Samples Reference Location
SOP-3, SOP-4,
B1 4 B01-SD1-000-006 0-6 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B1 4 B01-SD1-006-012 6-12 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B1 4 B01-SD1-012-018 12-18 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B1 4 B01-SD1-018-024 18-24 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B1 4 B01-SD1-024-030 24 - 30 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B1 4 B01-SD1-030-036 30 - 36 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B1 4 B01-SD1-036-042 36 - 42 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B1 4 B01-SD1-042-048 42 -48 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B2 6 B02-SD1-000-006 0-6 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B2 6 B02-SD1-006-012 6-12 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B2 6 B02-SD1-012-018 12-18 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B2 6 B02-SD1-018-024 18 -24 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B2 6 B02-SD1-024-030 24 - 30 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B2 6 B02-SD1-030-036 30-36 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B2 6 B02-SD1-036-042 36 -42 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
B2 6 B02-SD1-042-048 42 -48 H H H 1 SOP-5 See Worksheet #17
See last page of Worksheet #18 for a description of notes.
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QAPP Worksheet #18
Sampling Locations and Methods / SOP Requirements (Continued)
Matrix: Sediment
Concentration Level: Low
Estimated Sample
Core Depth Analytical Grou Number Sampling Rationale for
Sampling Length Interval of SOP Sampling
Location (feet) Sample ID (inches) PCDDs/PCDFs | HCX | Cs-137 Samples Reference Location

SOP-3, SOP-4,

B2 6 B02-SD1-048-054 48 - 54 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

B2 6 B02-SD1-054-060 54 - 60 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

B2 6 B02-SD1-060-066 60 - 66 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

B2 6 B02-SD1-066-072 66 -72 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01SD1-000-006 0-6 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01-SD1-008-012 6-12 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01-SD1-012-018 12-18 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01-SD1-018-024 18 -24 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01-SD1-024-030 24 -30 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01-SD1-030-036 30 -36 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01-SD1-036-042 36 -42 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01-SD1-042-048 42 - 48 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01-SD1-048-054 48 - 54 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,

C1 5 C01-SD1-054-060 54 - 60 H H H 1 SOP-5 See Worksheet #17

See last page of Worksheet #18 for a description of notes.
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QAPP Worksheet #18
Sampling Locations and Methods / SOP Requirements (Continued)
Matrix: Sediment
Concentration Level: Low
Estimated Sample
Core Depth Analytical Grou Number Sampling Rationale for
Sampling Length Interval of SOP Sampling
Location (feet) Sample ID (inches) PCDDs/PCDFs | HCX | Cs-137 | Samples Reference Location
SOP-3, SOP-4,
c2 6 C02-SD1-000-006 0-6 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
c2 6 C02-SD1-006-012 6-12 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
c2 6 C02-SD1-012-018 12-18 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
c2 6 C02-8SD1-018-024 18-24 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
Cc2 6 C02-SD1-024-030 24 - 30 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
c2 6 C02-SD1-030-036 30-36 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
Cc2 6 C02-SD1-036-042 36 - 42 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
C2 6 C02-SD1-042-048 42 -48 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
c2 6 C02-SD1-048-054 48 - 54 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
Cc2 6 C02-SD1-054-060 54 - 60 H H H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
Cc2 6 C02-SD1-060-066 60 - 66 A A H 1 SOP-5 See Worksheet #17
SOP-3, SOP-4,
Cc2 6 C02-SD1-066-072 66 -72 H H H 1 SOP-5 See Worksheet #17
Notes:
A = analyze
H = will be held and analyzed at the project team’s discretion
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QAPP Worksheet #19
Analytical SOP Requirements - Rinsate Blanks

Containers | Preservation Requirements
Analytical Concentration | Analytical SOP Sample (number, size (chemical, temperature, Maximum Holding Time
Matrix Group Level Reference’ Volume and type)° light protected) (preparation/ analysis)
Rinsate Blanks® HCX Low L-1 1L 1L, G Cool 4°C 14 days to extraction , 40 days until analysis
PCDDs/PCDFs Low L-2 1L 1L, G Cool 4°C 30 days to extraction , 45 days until analysis

Notes:

& Analytical methods are as specified in Worksheet #23-1.
® These are minimum sample volume requirements for a single sample analysis. Extra volume will be needed in order fo provide contingency volume for
reanalysis or breakage.
¢ Sampies for analyses having identical container and preservation requirements may be combined in the same container. Similarly, smaller- or larger-sized
sample containers than those recommended here may be used as long as the quality, container material, and preservative specifications are met, and the
containers or container used will hold sufficient mass/volume to meet the minimum requirements specified.
d Holding time is calculated from the date and time of sample collection, to the date and time of sample analysis (or extraction as noted). Maximum holding

times listed are based upon those stipulated in corresponding data validation guidance located in Appendix C of this document.

¢ Rinse Blanks are not required for Cs-137 analysis.

°C = degrees Celsius
Cs-137 = Cesium-137
G = amber glass

g =grams

HCX =1,2,4,5,7,8-hexachloro(9H)xanthene

L= liter

PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
SOP = standard operating procedure
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QAPP Worksheet #19
Analytical SOP Requirements - Sediment

Containers | Preservation Requirements
Concentration | Analytical SOP Sample (number, size (chemical, temperature, Maximum Holding Time
Matrix Analytical Group Level Reference’ Mass” and type)° light protected) (preparation/ analysis)
HCX Low L-1 50 g 8.8 0z., G° Cool 4°C 14 days to extraction, 40 days until analysis
Sediment  |PCDDs/PCDFs Low L-2 50 g 8.8 0z., G° Cool 4°C 30 days to extraction , 45 days until analysis

Cs-137 Low L-3 300 g 8.8 0z, G° N/A 6 months
Notes:
: Analytical methods are as specified in Worksheet #23-1.

These are minimum sample mass requirements for a single sample analysis. Extra mass will be needed in order to fulfill quality control sample requirements,
such as matrix spike/matrix spike duplicate and/or to provide contingency volume for analysis or breakage.

o

Samples for analyses having identical container and preservation requirements may be combined in the same container. Similarly, smaller- or larger-sized

sample containers than those recommended here may be used as long as the quality, container material, and preservative specifications are met, and the
containers or container used will hold sufficient mass/volume to meet the minimum requirements specified.

a

®

°C = degrees Celsius
Cs-137 = Cesium-137
G = amber glass
HCX =1,2,4,5,7 8-hexachloro(9H)xanthene
N/A = not applicable
oz. = ounce
PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
SOP = standard operating procedure

Holding time is calculated from the date and time of sample collection, to the date and time of sample analysis (or extraction as noted). Maximum holding
times listed are based upon those stipulated in corresponding data validation guidance located in Appendix C of this document.
Short, wide-mouth jars with Teflon®fined lids.
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QAPP Worksheet #20
Sediment Field Quality Control Sample Summary
Concentration Level: Low
Number of
Analytical Samples
and Number of Number of Collected to be Total
Preparation Samples Field Number of Number of Heild for Number of
Analytical Method/SOP Coliected Duplicate Number MSD or Rinsate Potential Samples to
Matrix Group Reference® for analysis Pairs® of MS°® Duplicates® Blanks® Analysis® Lab'
Sediment HCX L-1 61 4 4 4 7 22 87
Sediment PCDDs/PCDFs L-2 61 4 4 4 7 22 87
Sediment Cs-137 L-3 N/A N/A N/A N/A N/A 87 87

Notes:

 Referenced from the Analytical SOP References Table (Worksheet #23).
Field duplicate samples will be collected at a frequency of 1 per 20 field samples per matrix, per analytical method, per sample delivery group (SDG).
MS/MSD samples will be collected at a rate of 1 (MS) and 1 (MSD) per up to 20 samples or per SDG (whichever is more frequent) for all constituents except Cs-137,

o =

which will have one laboratory duplicate per up to 20 samples collected or per SDG (whichever is more frequent).

o

rinsate blanks listed assumes 6 days of core processing.
¢ Number of samples collected to be held for potential analysis at project team's discretion includes field duplicate samples.

Cs-137 = Cesium-137
HCX =1,2,4,5,7 8-hexachloro(9H)xanthene

MS = matrix spike

MSD = matrix spike duplicate
N/A = not applicable
PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans

SOP = Standard Operating Procedure

Total number of samples to the lab does not include rinsate blanks.

Rinsate blanks will be collected at a frequency of one per decontamination event (not to exceed 1 per day) and one pre-project core liner lot check. The number of
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QAPP Worksheet #21
Project Sampling SOP References

Modified for
Reference Title, Revision Date Project Work?
Number and/or Number Originating Organization (Y/N) Comments
Describes procedures for decontaminating sampling
SOP 1 Decontamination ENVIRON N equipment and collecting a rinsate blank.
Describes proper positioning of vessel for coring
SOP 2 Positioning ENVIRON N operations using DGPS.
Describes how to collect sediment via manual coring
Sediment Collection Using Hand methods; includes procedure to determine
SOP 3 Coring Device ENVIRON N acceptable core penetration and core recovery.
Describes how to collect sediment using a vibracore;
Sediment Collection Using Vibracoring includes procedure to determine acceptable core
SOP 4 Device ENVIRON N penetration and core recovery.
Describes core processing for high and non-high
water content sediments; includes calculations for
SOP 5 Core Processing ENVIRON N determining bulk density of core.
Describes procedures for properly disposing of solid,
Management and Disposal of liquid, and chemical wastes, including handling and
SOP 6 Residuals ENVIRON N fracking.
Describes field documentation procedures; contains
daily activity log, core collection form, individual core
collection form, core lithology/description form, and
SOP 7 Field Documentation ENVIRON N sample processing form.
Describes sample handling procedures including
Containers, Preservation, Handling and preservation of rinsate blanks for various analyses,
SOP 8 Tracking of Samples for Analysis ENVIRON N sample packaging, and sample tracking.
Defines protocols for field operations requiring the
Air Monitoring — Photoionization use of a PID to monitor vapor concentrations during
SOP $1 Detector (PID) ENVIRON N the implementation of field operations.

Page 48 0f 101

FOIA_07123_0003790_0051



Focused Sediment Invest

igation Work Plan /

Quality Assurance Project Plan

Revision - 0
August 2011
QAPP Worksheet #22
Field Equipment Calibration, Maintenance, Testing, and Inspection
Field Maintenance Inspection
Equipment Calibration Activity Activity Activity Frequency Acceptance Criteria Corrective Action SOP Reference
Photoionization | Two-point field Replace / charge |Check for damage. |Daily prior to Calibration limits per If limits are not met, re- | SOP-S1, SOP-5
Detector (PID) |calibration using batteries as use. equipment calibrate and test
zero and standard needed. Check batteries / manufacturer’s acceptance criteria.
reference gas. power source. specification.
Replace lamp. Replace equipment if
calibration is
unacceptable.
Hydrogen Two-point field Replace / charge |Check batteries / Prior to Calibration limits per If limits are not met, re- | SOP-5
Sulfide Meter calibration using batteries as power source. beginning equipment calibrate and test
zero and standard needed. project and manufacturer’s acceptance criteria.
reference gas. Check expiration every six specification.
Replace sensor, date installed on months Replace equipment if
as necessary. sensor. thereafter. calibration is
unacceptable.
Check for damage.
Mercury Vapor | Zero calibration Replace / charge |Check batteries / Zero Calibration limits per If limits are not met, re- | SOP-5
Meter batteries as power source. calibration equipment calibrate and test
Multi-point NIST needed. daily prior to manufacturer's acceptance criteria.
traceable use specification.
permeation tubes Replace sensor, | Check for damage. Replace equipment if
as necessary. Factory calibration is
calibration unacceptable.
every 12
months
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QAPP Worksheet #22
Field Equipment Calibration, Maintenance, Testing, and Inspection (Continued)
Field Maintenance Inspection
Equipment Calibration Activity Activity Activity Frequency Acceptance Criteria Corrective Action SOP Reference
Fathometer Multi-point field Replace paper Check paper and Twice daily at | Calibration limits per If limits are not met, re- | SOP-3, SOP-4
calibration using and ink (if ink supply. the beginning | equipment calibrate and test
reference bar. applicable). and end of the | manufacturer's acceptance criteria.
Check batteries / day. specification.
Reset time / date | power source. Replace equipment if
clock as calibration is
necessary. Check accuracy of unacceptable.
time / date clock.
Replace batteries
(as needed).
Differential Navigation checks Replace batteries | Check batteries / Twice daily. Horizontal accuracy If > +/- one meter, verify | SOP-2, SOP-3,
Global (as needed). power source. compared to shore- system performance SOP-4
Positioning based markers. and evaluate potential
System (DGPS) Inspect for antenna and/or antenna
deterioration cable failure
Survey Per manufacturer's | Replace batteries |Inspect for Prior to Calibration limits per If limits are not met, re- | SOP-2, SOP-3,
Equipment instructions to reset | (as needed). deterioration, beginning equipment calibrate and test SOP-4
control point. buildup, cracks. project and manufacturer's acceptance criteria.
Seal cracks and twice daily at | specification.
clean build up as the beginning Replace equipment if
necessary. and end of the calibration is
day. unacceptable.

FOIA_07123_0003790_0053
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Field Equipment Calibration, Maintenance, Testing, and Inspection (Continued)
Field Maintenance Inspection
Equipment Calibration Activity Activity Activity Frequency Acceptance Criteria Corrective Action SOP Reference
Vibracore N/A Fill associated Inspect for N/A N/A N/A SOP-4
generator with deterioration,
gasoline (if cracks.
applicable).
Portable and Two-point calibration | Replace batteries | Check for damage. |Daily, prior to | Calibration limits per If limits are not met, re- | SOP-5
Bench Scale using zero and (as needed). use. equipment calibrate and test
calibration weight. Check batteries / manufacturer's acceptance criteria.
power source. specifications.
Replace equipment if
calibration is
unacceptable.
Camera N/A Replace batteries | Check for damage. |N/A N/A N/A SOP-3, SOP-4,
(as needed). SOP-5, SOP-7
Check batteries /
power source.
Hand-held N/A Replace blades Check for damage. |N/A N/A N/A SOP-3, SOP-4
Oscillating Saw (as needed).
Check batteries /
power source.
Drill N/A Replace drill bits | Check for damage. | N/A N/A N/A SOP-3, SOP-4
(as needed).
Check batteries /
power source.
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Analytical Method/SOP Reference
Modified for
Reference Definitive or Organization Performing | Project Work?
Number Analytical Method/SOP Screening Data | Analytical Group Instrument Analysis (Y/N)
Extraction and Analysis of
Hexachloroxanthene by
L-1 HRGC/HRMS, Vista 2011 Definitive HCX HRGC/HRMS Vista Analytical Laboratory
L-2 USEPA 1613B Definitive PCDDs/PCDFs HRGC/HRMS Vista Analytical Laboratory
ALS SOP 739 Rev.10 and 713
L-3 Rev.12 Definitive Cesium-137 Gamma Detection | ALS Environmental N
Notes:

Cs-137 = Cesium-137
HCX =1,2,4,5,7 8-hexachlor(9H)xanthenes

HRGC/HRMS = high resolution gas chromatography/high resolution mass spectrometry

PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
SOP = Standard Operating Procedure
USEPA = United States Environmental Protection Agency
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Analytical Instrument Calibration
Frequency of Acceptance Corrective Person Responsible SOP
Instrument Calibration Procedure Calibration Criteria Action for Corrective Action | Reference®
All laboratory instruments
All laboratory instruments and equipment must be
and equipment must be calibrated according to Acceptance criteria
calibrated according o the | the schedule and for all laboratory Project samples may
schedule and procedures procedures specified in | instrument not be analyzed until
specified in the analytical the analytical method. calibrations are all calibration
method. Analytical methods | Analytical methods are provided in acceptance criteria
HRGC/HRMS | are provided in Appendix B. | provided in Appendix B. | Appendix B. are met. Laboratory Analyst L-1,L-2
All laboratory instruments
All laboratory instruments and equipment must be
and equipment must be calibrated according to Acceptance criteria
calibrated according to the | the schedule and for all laboratory Project samples may
schedule and procedures procedures specified in | instrument not be analyzed until
Germanium | specified in the analytical the analytical method. calibrations are all calibration
Gamma method. Analytical methods | Analytical methods are provided in acceptance criteria
Spectrometer |are provided in Appendix B. |provided in Appendix B. | Appendix B. are met. Laboratory Analyst L-3

Notes:
@ From the Analytical SOP Reference Table (Worksheet #23)

HRGC/HRMS = high resolution gas chromatograph/high resolution mass spectrometer
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QAPP Worksheet #25
Analytical Instrument and Equipment Maintenance,
Testing and Inspection

All analytical instruments and equipment must be inspected, maintained, and tested. Procedures for inspection, maintenance, and testing of

laboratory instruments and equipment are provided in the laboratory’s quality assurance (QA) manuals and associated laboratory Standard
Operating Procedures (SOPs).

Documentation of inspections, maintenance, and testing of laboratory instruments and equipment will include details of observed problems,
corrective measures, routine maintenance, and instrument repair, including information regarding the repair and the individual who performed
the repair.

At a minimum, major instruments will be backed up by comparable (if not equivalent) instrument systems to avoid unscheduled downtime. An
inventory of spare parts will also be available to minimize equipment/instrument downtime.
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Sampling Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization). Field Personnel, ENVIRON
Sample Packaging (Personnel/Organization):. Field Personnel, ENVIRON
Coordination of Shipment (Personnel/Organization): Field Personnel, ENVIRON

Type of Shipment/Carrier: Field/Laboratory Courier or Federal Express

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Martha Maier/Vista Analytical Laboratory, Julie Ellingson/ALS Environmental
Sample Custody and Storage (Personnel/Organization): Martha Maier/Vista Analytical Laboratory, Julie Ellingson/ALS Environmental
Sample Preparation (Personnel/Organization): Martha Maier/Vista Analytical Laboratory, Julie Ellingson/ALS Environmental

Sample Determinative Analysis (Personnel/Organization). Martha Maier/Vista Laboratory, Julie Ellingson/ALS Environmental

SAMPLE ARCHIVING

Field Sample Storage (From sample collection). 6 months

Sample Extract/Digestate Storage (From extraction/digestion). 6 months (Samples are to be stored under conditions appropriate for a given analytical group.
These conditions are described in Worksheets #19.)

SAMPLE DISPOSAL

Personnel/Organization: Martha Maier/Vista Analytical Laboratory 6 months, Julie Ellingson/ALS Environmental

Samples and/or sample residual material, including jars and containers, will be returned to the Diamond Alkali Superfund Site by the laboratories, but only
after the sample archival period expires. No less than 30 days prior to shipment, the laboratory will contact Tierra, in writing, to request final instructions on
return shipment of samples and/or sample residual material, including jars and containers, to the Diamond Alkali Superfund Site. Under no circumstances
will the laboratories dispose of samples and/or sample residual material, including jars and containers, without the express, written direction of Tierra
Solutions, Inc. or their representatives. Residual material will later be containerized at the Diamond Alkali Superfund Site.
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QAPP Worksheet #27
Sample Custody Requirements

Sample Custody Procedures
Sample custody, or chain of custody (COC), protocols are in three parts 1) sample collection, 2) laboratory, and 3) final documentary files.

Field sample custody procedures will be implemented to ensure that samples are not tampered with from the time of sample collection through time of
transport to the analytical laboratory. Custody of the samples by a given person is defined by: 1) physical possession of the samples (i.e., carrying or holding
the samples), 2) having the samples within clear view after having possession, or 3) having physical possession and leaving them in a secure location so
that they cannot be tampered with. In addition, when samples are secured in a restricted area accessible only to authorized personnel, they wili be deemed
to be in the custody of such authorized personnel.

Field custody documentation includes both field log books and field COC forms. Samples will be accompanied by a properly completed COC form. The
sample identifiers will be listed on the COC form. When transferring the possession of samples, the individuals relinquishing and receiving will sign, date,
and note the time on the COC form. This record documents transfer of custody of samples from the sampler to another person, to the laboratory, or to and
from a secure storage area. The proper procedures for using a COC form are provided in standard operating procedure (SOP), Appendix A.

1) Sample Collection Custody Procedures

Field Chain of Custody Procedures

The sample packaging and shipment procedures summarized below are designed to confirm that the samples will arrive at the laboratory with the chain of
custody intact. The protocols for specific sample numbering and other sample designations are also included.

Field Procedures

The field sampler will be personally responsible for the care and custody of the samples until the samples are transferred. As few people as possible will
handle the samples.

Sample containers will be tagged or labeled with unique sample identification numbers (described below), as well as time and date of sample collection.
Sample tags or labels will be completed for each sample using pre-printed labels or using permanent, waterproof ink either prior to or immediately after
sample collection.
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QAPP Worksheet #27
Sample Custody Requirements (Continued)

Sample Identification Code

Appropriate sample containers containing preservatives, if necessary, will be provided by the analytical laboratories. Field personnel will be responsible for
confirming the correct number and type of containers for the day’s planned field effort and properly labeling containers.

A non-removable (even when wet) label will be affixed to each sample container. Labels will be marked with waterproof indelible ink. The following information will
be contained on each label:

Each sample will be assigned a unique alpha-numeric identification that captures the sample location, core, matrix, and sample depth interval. The identification will use
the following procedures:

For example, the sediment sample collected from 6 to 12 inches below the mudiine at the sample location A2 primary core will be designated A02-SD1-006-012.

Project and site name
Sample identifier
Company (ENVIRON)
Sample date and time
Sampler’s initials
Analysis(es) required

Three digit sample location designation (e.g., A01);

Three digit designation to specify primary or secondary core number (i.e., SD1 and SD2, respectively),
Three digits to indicate the depth to the top of the sample interval in inches;

Three digits to indicate the depth to the bottom of the sample interval in inches.
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QAPP Worksheet #27
Sample Custody Requirements (Continued)

Field Duplicates

Field duplicate samples will be collected following the same procedures as the collection of samples for chemical and radiochemical analyses. One field duplicate
sample will be collected for every 20 field samples. The following naming convention will be used for field duplicate samples:

«  SD-00 to indicate a duplicate sample;

*  Three-character alpha-numeric designation of the coring location; and
«  Three digits to indicate the depth to the top of the sample interval in inches.

For example, a duplicate sample collected at location B01-SD-024-030 would be designated SD-00-B01-024.

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate (MS/MSD) samples will be generated by the laboratory. The laboratory will be instructed to generate the MS/MSD from sample
material collected from this project for each SDG analyzed.

Rinsate Blanks
Rinsate blanks will be numbered by a unique 12-character string, as follows:

«  Two characters to signify a rinsate blank (RB)
*  Eight characters to describe the date using a four-digit year, two-digit month, two-digitday (e.g., YYYYMMDD).

For example, a rinsate blank collected on December 31, 2011 would be designated RB20111231.

Page 58 0f 101

FOIA_07123_0003790_0061



Focused Sediment Investigation Work Plan /
Quality Assurance Project Plan

Revision - 0

August 2011

QAPP Worksheet #27
Sample Custody Requirements (Continued)

Field Documentation Procedures

Pertinent field information will be recorded in a logbook and/or an appropriate form (SOP 7, Appendix A) in black, ballpoint pen. The field forms may be replaced with a
personal data assistant (PDA) and/or an electronic field database. Every form in SOP 7 includes a key that describes each required entry. Logbook entries will be
factual and observational (i.e., no speculation or opinion), and will not contain any personal information or non-project-related entries. Separate and dedicated logbooks
will be kept for different operations running concurrently (e.g., core collection onboard the vessel, core processing at the Sample Processing Area); individual tasks
making up each operation will be maintained in the same logbook, if possible. The cover and binding of each logbook will be labeled to identify the operation and dates
included within the logbook; each page in the logbook will be consecutively numbered.

A page header will appear on the first page of each day’s notes in the logbook, and activities for each day will be recorded on a new page. The page header will include:

*  name of author and other personnel onsite (and affiliated organization if applicable)
+ date

+ time of arrival

» current weather and tidal conditions, and weather forecast for the day

An abbreviated header, limited to the date, will appear at the top of each additional page for the active date. Field forms (SOP 6, Appendix A) will require simifar header
information.

Field activities and other events pertinent to the field activities will be documented in chronological order. Times will be recorded using 24-hour notation for each entry.
At a minimum, documentation in a logbook will include the following:

*  names of visitor(s) to the work location being documented in the log, including time of arrival and departure, the visitor's affiliation, and reason for visit
+  summary of project-related communications, including names of people involved and time
+ time daily work commences and ceases

+ start and stop times of new tasks

»  startand stop times of breaks

+ safety or other monitoring data, including units with each measurement

+  deviations from scope of work

*  progress updates

+  problems/delays encountered

*  unusual events

*  signature or initials of author on every page

A single line will be drawn through incorrect entries and the corrected entry written next to the original strikeout.
Strikeouts are to be initialed and dated by the Originator.
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QAPP Worksheet #27
Sample Custody Requirements (Continued)

If there are additional lines on the page at the end of the day’s activities, a line will be drawn through the empty space, initialed, and dated, leaving no room for additional
entries.

The logbook wili cross-reference information documented in the field forms.

Photographs will be identified in the logbook by a unique numbering system. If photographs are collected by a digital camera, the file number as well as the photograph
number will accompany the description of the photograph in the logbook. At a minimum, the time the photograph was taken, the general focation, a brief description, and
the photographer’s name will be recorded. Additional information may include: Differential Global Positioning System (DGPS) coordinates, direction the photographer
was facing, and/or weather conditions. If necessary, an object wili be included to indicate the scale of the object in the photograph.

Additional Requirements for Field Activities
Five field forms will be used to ensure proper documentation of field information is obtained in a consistent manner:

»  Daily Activity Log — Provides a summary of daily vessel logistics during the sediment marker investigation field activities, including personnel present,
equipment used, and weather conditions.

*  Core Collection Form — Provides a summary of cores attempted and collected during each field day.

* Individual Core Collection Form — Provides core-specific information such as penetration and recovery measured during core collection. The Individual Core
Collection Form also serves as the chain of custody for the core as it is transported from the coring vessel to the Sample Processing Area.

+  Core Lithology/Description Form — Provides a lithological description of a core observed during sample processing.

*  Sample Processing Form — Provides core-specific information on sample segmentation.
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Sample Custody Requirements (Continued)

Logbooks, field forms, and chain of custody forms will be filed according to the FSIWP.

Logbooks that are taken offsite from the field offices will be photocopied and filed at the end of each day to mitigate against the loss of historical entries should the
logbook be lost in the field.

Field data forms and chain of custody forms will be filed once they have been completed and distributed (if necessary), or at the end of each field day.
Distribution of daily forms will be performed according to the needs of the project team and at the direction of the Field Team Leader or designee.

Upon completion of sampling and transfer of samples to the shipping company or courier, copies of the signed chains of custody will be faxed to the Project Manager,
appropriate analytical laboratory contact, and the data validator. Copies of these documents will also be maintained at the field office in a labeled three-ring binder in
reverse chronological order.

The integrity of samples collected for analysis will be ensured and the samples continuously tracked in the Sample Processing Area and while in transit to the laboratory
by use of the following procedures .
«  The Sample Processing Area will be secured (locked) with limited access.
« Individual sample bottles will be properly labeled and securely sealed before being placed in the container for shipment to the laboratory.
*  Pertinent information will be entered on the chain of custody form in the field.
*  The chain of custody form must include the following, as required by guidance in SW-846, Test Methods for Evaluating Solid Waste (USEPA, 1993). 1)
project name; 2) signatures of samplers; 3) sample number, date and time of collection; and grab or composite sample designation; 4) signatures of

individuals involved in sample transfer; and 5) if applicable, the air bill or other shipping number.

*  The completed chain of custody form will be signed, dated, enclosed in a sealable plastic bag and placed in the container prior to shipment. A copy of
completed chain of custody form will be retained by field personnel and stored in a dedicated binder. Additional copies will be distributed as follows:

o acopy will be faxed or emailed to the Project Manager or designee
o acopy will be faxed or emailed to the data validator
o acopy will be faxed or emailed to the lab manager/client service representative at each laboratory being used
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Sample Custody Requirements (Continued)

Transfer of Custody and Shipment Procedures
Sample packaging and shipping will be done in accordance with applicable regulations, as described below.

«  Afterfilling a sample container, wipe clean with a paper towel (including jar threads), affix cap, complete the sample label and affix to container, then
securely seal both cap and label with clear tape

«  Seal each sample container inside a sealable plastic bag, then add an additional bag (i.e., double-bag the container).

*  Place samples on ice or similar chilling source immediately after collection.

«  Transfer the samples to a plastic-lined ice chest which will be used as a shipping container. Use inert packaging material (e.g., cardboard, vermiculite,
etfc.) to cushion the samples and minimize the potential for breakage. Seal the drains on the ice chest (if present) with shipping tape or plug the drains with
silicone sealant or a similar inert substance.

* lce chests will contain ice or similar chilling sources sufficient to maintain a temperature of 4° Celsius (°C) inside the cooler during transport. Use sufficient
ice to accommodate 1 extra day delay (i.e., 2 days) during sample shipment. A temperature blank provided by the analytical laboratory with each cooler
will be included in the shipment.

+  Complete sample tracking documentation as described in SOP 8, Section6, Appendix A, and place the documents in a sealable plastic bag inside the ice
chest, taped to the inside of the lid. Prior to sealing for shipment, check the list of samples against the container contents to verify the presence of each
sample listed on the chain of custody.

*  Secure chest lid with shipping tape by covering the entire seal with tape. Complete information on the custody seal and affix the custody seal over the
taped seal.

«  Transport the shipping container directly to the laboratory, the laboratory courier, or to the overnight carrier for overnight delivery.
*  Once a core has been opened, sediment samples will be shipped by close of the same day.

. Rinsate blank samples will also be shipped by close of the same day with the appropriate SDG.
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Sample Custody Requirements (Continued)

From the time of collection through transportation, the handling of samples will follow chain of custody procedures. Completed and signed Individual Core Collection
Forms will be provided by the samplers to the Sample Processing Area personnel when relinquishing the collected cores for sample processing. The Sample
Processing Area personnel will sign the Individual Core Collection Form accepting custody of the cores.

«  The completed chain of custody form will be signed, dated, enclosed in a sealable plastic bag and placed in the container prior to shipment. A copy of both
the Individual Core Collection Form and the chain of custody form will be retained by field personnel and stored in a dedicated binder. Additional copies
will be distributed as follows:

o acopy will be faxed or emailed to the Project Manager or designee
o acopy will be faxed or emailed to the data validator
o acopy will be faxed or emailed to the lab manager/client service representative at each laboratory being used

2) Laboratory Custody Procedures

Upon receipt at the laboratory, the designated laboratory sample custodian shall sign the chain of custody form indicating receipt of the incoming field samples. The
samples shall be checked against the chain of custody form upon arrival at the laboratory. The receiving personnel will enter all arriving samples into a laboratory
logbook. Any discrepancies between the samples and the chain of custody form(s), or any evidence of tampering with the shipping container or the custody seal will be
immediately reported to the Project Manager. The sample custodian will immediately check the temperature of the cooler upon arrival at the laboratory and record the
measured temperature on the chain of custody form and in a laboratory logbook. The laboratory sample custodian will examine the condition, preservation, and
accompanying documentation of submitted samples prior to approval and formal acceptance by the laboratory. Any sample, preservation, or documentation
discrepancies (i.e., broken sample container, improper preservation, unacceptable cooler temperature, inadequate sample volume, or poor documentation) will be
resolved before the sample is approved and formally accepted for analysis. Required acceptance data will be recorded and documented in the laboratory sample
log and Laboratory Information Management System. The sample will be labeled with a unique laboratory identification and placed in the secure sample storage
area prior to distribution to the appropriate analyst(s).
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Sample Custody Requirements (Continued)

The analyst(s) must sign out samples from the Laboratory Sample Custodian by entering their initials, date, and time of sample removal into a log or logbook. Any
time the sample or extract is removed from or returned to the refrigerator, the pertinent information (analyst initials, date, and time) will be recorded into the log or
logbook. The sample or extract will remain at the laboratory facility for at least 6 months after sample collection. Samples are to be stored under conditions
appropriate for a given analytical group. These conditions are described in Worksheets #19. Samples and/or sample residual material, including jars and
containers, will be returned to the Diamond Alkali Superfund Site by the laboratories, but only after the sample archival period expires. No less than 30 days prior
to shipment, the laboratory will contact Tierra, in writing, to request final instructions on return shipment of samples and/or sample residual material, including jars
and containers, to the Diamond Alkali Superfund Site. Under no circumstances will the laboratories dispose of samples and/or sample residual material, including
jars and containers, without the express, written direction of Tierra Solutions, Inc. or their representatives. Residual material will later be containerized at the
Diamond Alkali Superfund Site.

3) Final Documentary File Custody Procedures
Hard copies of project documentation and data will be placed in the project file, parts of which will exist in several locations, including:

. ENVIRON International Corporation, Princeton, New Jersey
. Environmental Data Services, Ltd., Pittsburgh, Pennsylvania

. Tierra Solutions, Inc., East Brunswick, New Jersey.

Such files will be maintained in secure locations within each facility. Duplicate copies of pertinent field-related correspondence/documentation will be maintained
at the field office during field operations. Once such field operations have been completed, this documentation will be transferred to the project file.

Upon completion of the data validation process, project documents and records listed in Worksheets 29-1 through 29-4 will also be stored in the project file. At
such time that it is deemed appropriate to archive the project file, either in parts or in its entirety, files will be boxed and shipped off-site to a secure document
storage facility. The assigned barcode identifier for each box being archived will be logged into a tracking spreadsheet, including a brief description of the contents
of the box. Archived boxes will be retrieved from the storage facility iffwhen necessary using the logged barcode identifier.
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Matrix

Sediment

Analytical Group

HCX, PCDDs/PCDFs,Cs-137%

Concentration Level

Low

QAPP Worksheet #28-1

Sediment Field Quality Control Samples

Sampling SOP SOP-3, SOP-4, and SOP-5
Analytical
Method/SOP
Reference L-1,L-2, L-3
Field Sampling
Organization ENVIRON
Analytical
Organization Vista Analytical, ALS Environmental
Number of Samples
Collected” 61
Data Quality Measurement

QC Sample Frequency Number Action Indicator Performance Criteria
Subsample Field 1 field duplicate will be collected ata | Associated data will be critically assessed to Precision RPD =<50% when target is detected in both the
Duplicates frequency of 1 per sample delivery determine the impact to data quality. sample and the field duplicate sample at >5X

group not to exceed 1 per 20 samples
per matrix and per method.

PQL, or concentrations differ by less than 2X the
PQL when detects are <5X PQL for the duplicate
pair.

Rinsate Blanks®

1 per decontamination event (not to
exceed 1 per day) and 1 pre project on
core liner as a lot check.

Associated data will be critically assessed to
determine the impact to data quality.

Accuracy/Bias
Contamination

No target compounds >PQL
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Sediment Field Quality Control Samples (Continued)

Notes:

# Cs-137 is provided as an optional analysis that may be performed at the project team's discretion.
Represents the number of sediment samples collected for analysis initially. Additional core segments may be analyzed at the project team's discretion.
If additional core segments are analyzed quality control samples will also be evaluated as described in this worksheet.

° Rinsate blanks are not required for Cs-137.

Cs-137 = Cesium-137

HCX = 1,2,4,5,7 8-hexachloro(9H)xanthene

PCDDs/PCDFs = polychiorinated dibenzo-p-dioxins/polychiorinated dibenzofurans
PQL = project quantitation limit

QC = quality control

RPD = relative percent difference

SOP = Standard Operating Procedure
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Field Quality Control Samples (Continued)

Description of Terms:
Subsample Field Duplicate
Subsample field duplicates check for precision in the sampling technique as well as changes that may arise during sample transportation.

Field duplicates are samples collected from the same homogenized material as the original sample, which is assigned a separate and discrete sample number.

Rinsate Blank
Rinsate blanks check for sample contamination caused by reuse of decontaminated sampling equipment as well as the sampling process and transportation.

Rinsate blanks are samples collected by pouring “analyte-free” de-ionized water or solvent, whichever is appropriate to the contaminants of interest, over the
sampling equipment after it has been cleaned in the field. Rinsate blanks are collected and analyzed for each type of equipment used each day a decontamination
event is carried out; not to exceed one per day. For dedicated sampling equipment, such as core liners, that are not reused, rinsate blanks are collected once prior
to initiation of field sampling activities. One rinsate blank will be collected from each type of dedicated sampling equipment to be used (core liners).
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Rinsate Blank Laboratory Quality Control Samples

Matrix Rinsate Blank
Analytical Group HCX
Concentration Level | Low
Sampling SOP SOP-1
Analytical Method/
SOP Reference L-1
Field Sampling
Organization ENVIRON
Analytical
Organization Vista Analytical
No. of Samples
Collected 7
Data Quality

QC Sample Frequency/Number | Method/SOP QC Acceptance Limits Corrective Action Indicator Measurement Performance Criteria
Ongoirlg Precision and | 1 per extraction HCX recovery (50-150%) The laboratory should review their -protocols and Accuracy/Bias | HCX recovery (50-150%)
Recovery batch? correct any that may have caused exceedance of

the QC acceptance limits.

If sufficient field sample is available, re-digest/re-
distili and re-analyze affected samples. If
insufficient sample is available, re-analyze extracts.
Qualify data as needed.

Method Blanks

1 per extraction batch®

No target compound =z PQL

The laboratory should review their protocols and
correct any that may have caused exceedance of
the QC acceptance limits.

If sufficient field sample is available, re-analyze
affected samples. If insufficient sample is available,
qualify data as needed.

Accuracy/Bias
Contamination

No target compound = PQL

See the last page of Worksheet #28-2a for a description of footnotes.
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Matrix Rinsate Blank
Analytical Group HCX
Concentration Level |Low
Sampling SOP SOP-1
Analytical

Method/SOP

Reference L-1

Field Sampling

Organization ENVIRON

Analytical
Organization

Vista Analytical

No. of Samples
Collected

7

QAPP Worksheet #28-2a

Rinsate Blank Laboratory Quality Control Samples (Continued)

QC Sample

Frequency/Number

Method/SOP QC Acceptance Limits

Corrective Action

Data Quality
indicator

Measurement Performance Criteria

Initial Calibration

At initial setup or when
corrective action is
taken, which may
change calibration, per
L-1

Per L-1

Investigate and recalibrate, if necessary;
refer to L-1

Accuracy/Bias

Per -1

Calibration Verification | Prior to every 12-hour PerL-1 Investigate and recalibrate, if necessary; Accuracy/Bias |Per L-1
period, but following refer to L-1
Column Performance
Solution and at end of
12-hour period, per L-1
Labeled Compound 1 per sample Per L-1 The laboratory should review their protocols | Accuracy/Bias | Per L-1
Spike and correct any that may have caused
exceedance of QC acceptance limits; refer
to L-1
Labeled Internal 1 per sample Per L-1 The laboratory should review their protocols | Accuracy/Bias |Per L-1

Standard

and correct any that may have caused
exceedance of QC acceptance limits; refer
to L-1

See the last page of Worksheet #28-2a for a description of footnotes.
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QAPP Worksheet #28-2a
Rinsate Blank Laboratory Quality Control Samples (Continued)

Matrix Rinsate Blank
Analytical Group PCDDs/PCDFs
Concentration Level |Low
Sampling SOP SOP-1
Analytical
Method/SOP
Reference L-2
Field Sampling
Organization ENVIRON
Analytical
Organization Vista Analytical
No. of Samples
Collected 7
Data Quality
QC Sample Frequency/Number Method/SOP QC Acceptance Limits Corrective Action Indicator Measurement Performance Criteria

Ongoing Precision
and Recovery

1 per extraction batch®

All target compound concentrations
must fall within range provided in Table
6ofL-2

The laboratory should review their protocols
and correct any that may have caused
exceedance of the QC acceptance limits.

If sufficient field sample is available, re-
digest/re-distill and re-analyze affected
samples. If insufficient sample is available,

re-analyze extracts. Qualify data as needed.

Accuracy/Bias

Ali target compound concentrations
must fall within range provided in
Table 6 of L-2

Method Blanks

1 per extraction batch®

No target compounds = PQL

The laboratory should review their protocols
and correct any that may have caused
exceedance of the QC acceptance limits.

If sufficient field sample is available, re-
extract and re-analyze affected samples. If
insufficient sample is available, re-analyze
extracts. Qualify data as needed.

Accuracy/Bias
Contamination

No target compounds zPQL

See the last page of Worksheet #28-2a for a description of footnotes.
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Organization

Matrix Rinsate Blank
Analytical Group | PCDDs/PCDFs
Concentration

Level Low
Sampling SOP SOP-1
Analytical

Method/SOP

Reference L-2

Field Sampling

Organization ENVIRON
Analytical

Vista Analytical

No. of Samples
Collected

7

QAPP Worksheet #28-2a

Rinsate Blank Laboratory Quality Control Samples (Continued)

QC Sample

Frequency/Number

Method/SOP QC Acceptance Limits

Corrective Action

Data Quality
Indicator

Measurement Performance Criteria

Initial Calibration

Atinitial setup or when
corrective action is
taken, which may
change calibration, per
L-2

Per L-2

investigate and recalibrate, if necessary;
refer to L-2

Accuracy/Bias

Per -2

Standard

and correct any that may have caused
exceedance of QC acceptance limits; refer
to L-2

Calibration Prior to every 12-hour Per L-2 Investigate and recalibrate, if necessary; Accuracy/Bias |Per L-2
Verification period, but following refer to L-2
Column Performance
Solution and at end of
12-hour period, per L-2
Labeled 1 per sample PerL-2 The laboratory shouid review their protocols | Accuracy/Bias |PerL-2
Compound Spike and correct any that may have caused
exceedance of QC acceptance limits; refer
to L-2
Labeled Internal 1 per sample PerL-2 The laboratory shouid review their protocols | Accuracy/Bias |PerL-2

See the last page of Worksheet #28-2a for a description of footnotes.
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QAPP Worksheet #28-2a
Field Blank/Rinse Blank Laboratory Quality Control Samples (Continued)
Notes:
® A batch is defined as a group of up to 20 samples of the same matrix, prepared at the same time, using the same procedure.
HCX = 1,2,4,5,7,8-hexachloro(9H)xanthene
PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
PQL = project quantitation limit
QC = quality control
RPD = relative percent difference
SOP = Standard Operating Procedure
TBD = to be determined
% = percent
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Matrix Sediment
Analytical Group HCX
Concentration

Level Low

Sampling SOP

SOP-3, SOP-4, and SOP-5

Analytical Method/

QAPP Worksheet #28-2b
Sediment Laboratory Quality Control Samples

SOP Reference L-1
Field Sampling
Organization ENVIRON
Analytical
Organization Vista Analytical
No. of Samples
Coliected® 61
Data Quality
QC Sample Frequency/Number Method/SOP QC Acceptance Limits Corrective Action Indicator Measurement Performance Criteria

Method Blanks

1 per extraction batch®

No target compound = PQL

The laboratory shouid review their protocols
and correct any that may have caused
exceedance of the QC acceptance limits.

If sufficient field sample is available, re-
analyze affected samples. If insufficient
sample is available, qualify data as needed.

Accuracy/Bias
Contamination

No target compound = PQL

See the last page of Worksheet #28-2b for a description of footnotes.
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QAPP Worksheet #28-2b
Sediment Laboratory Quality Control Samples (Continued)
Matrix Sediment
Analytical Group HCX
Concentration Level |Low
Sampling SOP SOP-3, SOP-4, and SOP-5
Analytical Method/
SOP Reference L-1
Field Sampling
Organization ENVIRON
Analytical
Organization Vista Analytical
No. of Samples
Coliected® 61
Data Quality
QC Sample Frequency/Number Method/SOP QC Acceptance Limits Corrective Action Indicator Measurement Performance Criteria
Matrix Spike 1 per extraction batch’ HCX recovery (50-150%) The laboratory should review their Accuracy/Bias | HCX recovery (50-150%)
protocols and correct any that may have
caused exceedance of the QC
acceptance limits.
If sufficient field sample is available, re-
extract and re-analyze affected
samples. If insufficient sample is
available, re-analyze extracts. Qualify
data as needed.
Matrix Spike 1 per extraction batch® RPD =20% The laboratory should review their Precision RPD =20%
Duplicate protocols and correct any that may have
caused exceedance of the QC
acceptance limits.
If sufficient field sample is available, re-
extract and re-analyze affected
samples. If insufficient sample is
available, re-analyze extracts. Qualify
data as needed.
See the last page of Worksheet #28-2b for a description of footnotes.
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Matrix Sediment
Analytical Group HCX
Concentration Level |Low

Sampling SOP

SOP-3, SOP-4, and SOP-5

Analytical Method/

QAPP Worksheet #28-2b

Sediment Laboratory Quality Control Samples (Continued)

SOP Reference L-1
Field Sampling
Organization ENVIRON
Analytical
Organization Vista Analytical
No. of Samples
Coliected® 61
Data Quality
QC Sample Frequency/Number Method/SOP QC Acceptance Limits Corrective Action Indicator Measurement Performance Criteria

Ongoing Precision
and Recovery

1 per extraction batch’

HCX recovery (50-150%)

The laboratory should review their
protocols and correct any that may have
caused exceedance of the QC acceptance
limits.

If sufficient field sample is available, re-
extract and re-analyze affected samples. If
insufficient sample is available, re-analyze
extracts. Qualify data as needed.

Accuracy/Bias

HCX recovery (50-150%)

Initial Calibration At initial setup or when Per L-1 Investigate and recalibrate, if necessary; Accuracy/Bias |Per L-1
corrective action is taken, refer to L-1
which may change
calibration per L-1
Calibration Prior to every 12-hour Per L-1 Investigate and recalibrate, if necessary; Accuracy/Bias | Per L-1
Verification period, but following Column refer to L-1
Performance Solution and at
end of 12-hour period per L-
1
Labeled Internal 1 per sample Per L-1 The laboratory should review their Accuracy/Bias |Per L-1

Standard

protocols and correct any that may have
caused exceedance of QC acceptance
limits; refer to L-1

See the last page of Worksheet #28-2b for a description of footnotes.
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Matrix Sediment
Analytical Group | PCDDs/PCDFs
Concentration

Level Low

Sampling SOP

SOP-3, SOP-4, and SOP-5

Analytical
Method/SOP
Reference

L-2

Field Sampling
Organization

ENVIRON

Analytical
Organization

Vista Analytical

No. of Samples

QAPP Worksheet #28-2b
Sediment Laboratory Quality Control Samples (Continued)

Collected® 61
Data Quality
QC Sample Frequency/Number Method/SOP QC Acceptance Limits Corrective Action Indicator Measurement Performance Criteria
Method Blanks 1 per extraction batch® No target compounds = PQL The laboratory should review their protocols and | Accuracy/Bias | No target compounds 2PQL

correct any that may have caused exceedance
of the QC acceptance limits.

If sufficient field sample is available, re-extract
and re-analyze affected samples. If insufficient
sample is available, re-analyze extracts. Qualify
data as needed.

Contamination

Compound % Recovery | The laboratory should review their protocols and Compound % Recovery
correct any that may have caused exceedance
Matrix Spike 1 per extraction batch® All target analytes 60-140 of the QC acceptance limits. Accuracy/Bias | All target analytes 60-140

If sufficient field sample is available, re-extract

and re-analyze affected samples. If insufficient

sample is available, re-analyze extracts. Qualify

data as needed.

See the last page of Worksheet #28-2b for a description of footnotes.
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Matrix Sediment
Analytical Group | PCDDs/PCDFs
Concentration

Level Low

Sampling SOP SOP-3, SOP-4, and SOP-5
Analytical

Method/SOP

Reference L-2

Field Sampling

Organization ENVIRON
Analytical

Organization

Vista Analytical

No. of Samples

QAPP Worksheet #28-2b
Sediment Laboratory Quality Control Samples (Continued)

Collected® 61
Data Quality
QC Sample Frequency/Number Method/SOP QC Acceptance Limits Corrective Action Indicator Measurement Performance Criteria
Compound RPD The laboratory shouid review their protocols Compound RPD
and correct any that may have caused
Matrix Spike 1 per extraction batch® All target analytes <50 exceedance of the QC acceptance limits. Precision All target analytes <50
Duplicate

If sufficient field sample is available, re-
extract and re-analyze affected samples. If
insufficient sample is available, re-analyze
extracts. Qualify data as needed.

Ongoing Precision
and Recovery

1 per extraction batch”

Ali target compound concentrations
must fall within range provided in Table

The laboratory should review their protocols
and correct any that may have caused

Accuracy/Bias

All target compound concentrations
must fall within range provided in

6oflL-2 exceedance of the QC acceptance limits. Table 6 of L-2
If sufficient field sample is available, re-
extract and re-analyze affected samples. If
insufficient sample is available, re-analyze
extracts. Qualify data as needed.
See the last page of Worksheet #28-2b for a description of footnotes.
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Matrix Sediment
Analytical Group | PCDDs/PCDFs
Concentration

Level Low

QAPP Worksheet #28-2b
Sediment Laboratory Quality Control Samples (Continued)

Sampling SOP SOP-3, SOP-4, and SOP-5
Analytical
Method/SOP
Reference L-2
Field Sampling
Organization ENVIRON
Analytical
Organization Vista Analytical
No. of Samples
Collected® 61
Data Quality
QC Sample Frequency/Number Method/SOP QC Acceptance Limits Corrective Action Indicator Measurement Performance Criteria

Initial Calibration

At initial setup or when
corrective action is taken,
which may change calibration
per L-2

Per L-2

Investigate and recalibrate, if
necessary; refer to L-2

Accuracy/Bias

Per L-2

Calibration Prior to every 12-hour period, | Per L-2 Investigate and recalibrate, if Accuracy/Bias Per L-2
Verification but foliowing Column necessary; refer to L-2
Performance Solution and at
end of 12-hour period per L-2
Labeled 1 per sample Per L-2 The laboratory shouid review their Accuracy/Bias Per L-2
Compound Spike protocols and correct any that may
have caused exceedance of QC
acceptance limits; refer to L-2
Labeled Internal 1 per sample Per L-2 The laboratory shouid review their Accuracy/Bias Per L-2

Standard

protocols and correct any that may
have caused exceedance of QC
acceptance limits; refer to L-2

See the last page of Worksheet #28-2b for a description of footnotes.
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Matrix Sediment
Analytical Group [Cs-137°
Concentration

Level Low
Sampling SOP SOP-3, SOP-4, and SOP-5
Analytical

Method/SOP

Reference L-3

Field Sampling

Organization ENVIRON
Analytical

Organization

ALS Environmental

No. of Samples

QAPP Worksheet #28-2b
Sediment Laboratory Quality Control Samples (Continued)

Collected” 0
Data Quality
QC Sample Frequency/Number Method/SOP QC Acceptance Limits Corrective Action Indicator Measurement Performance Criteria

Laboratory 1 per preparation batch” Activity reported for each of the two If sufficient field sample is available, re-extract Precision Activity reported for each of the two

Duplicate duplicate samples should differ by no and re-analyze affected samples. If insufficient duplicate samples should differ by no
more than 2-sigma bands or mean sample is available, re-analyze extracts. more than 2-sigma bands or mean
difference value between results Qualify data as needed. difference value between results
reported of less than 3. reported of less than 3.

Laboratory Control [ 1 per preparation batch® Cs-137 recovery (70-130%) If sufficient field sample is available, re-extract Accuracy Cs-137 recovery (70-130%)

Sample

and re-analyze affected samples. If insufficient
sample is available, re-analyze extracts.
Qualify data as needed.

See the last page of Worksheet #28-2b for a description of footnotes.
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QAPP Worksheet #28-2b
Sediment Laboratory Quality Control Samples (Continued)

Notes:

® Represents the number of sediment samples collected for analysis initially. Additional core segments may be analyzed at the project team's discretion. If additional core segments
are analyzed quality control samples will also be evaluated as described in this worksheet.
A batch is defined as a group of up to 20 samples of the same matrix, prepared at the same time, using the same procedure.

¢ Cs-137 is provided as an optional analysis that may be performed at the project team’s discretion.

Cs-137 = Cesium-137

HCX =1,2,4,5,7,8-hexachloro(9H)xanthene

PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
PQL = project quantitation limit

QC = quality control

RPD = relative percent difference

SOP = Standard Operating Procedure
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QAPP Worksheet #29-1
Project Documents and Records

Sample Coliection
Documents and Records

On-Site Analysis
Documents and Records

Off-Site Analysis
Documents and Records

Data Assessment
Documents and Records

Airbills

Chain of Custody Records
Core Chain-of-Custody Form
Core Collection Form
Individual Core Collection Form
Core Lithology/Description
Custedy Seal

Daily Activity Log

Decontamination/Rinse Blank
Logbook

Air Monitoring Log for Core
Collection

Air Monitoring Log for Core
Processing

Employee and Visitor Log

Equipment Calibration and
Maintenance Log for Core
Processing

Refrigeration Unit Sign-in Sheet

FSIWP/QAPP Revision #0
QAPP

Water Quality Meter Bench Log

Other Field Instrument
Calibration Records

Field Instrument Sample Resuit
Recording

Hardcopy data package as specified
in Worksheet #29-2.

Electronic data deliverable as
specified in Worksheet #29-4.

Laboratory QA Plans
Laboratory Certifications
MDL Study Information
Data Validation Reports

Corrective Action Reports - Field and Laboratory

See the last page of Worksheet #29-1 for a description of footnotes.
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QAPP Worksheet #29-1
Project Documents and Records (Continued)

Sample Collection On-Site Analysis Off-Site Analysis Data Assessment
Documents and Records Documents and Records Documents and Records Documents and Records

Photo Logbook for Core Collection
Photo Logbook for Core Processing
Pre-Printed Sample Label

Sample Processing Form

Custody Seal

SDG Tracking Log

Bills of Lading

Notes:
FSIWP/QAPP = Focused Sediment Investigation Work Plan/Quality Assurance Project Plan
MDL = method detection limit

QA = quality assurance
SDG = sample delivery group
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QAPP Worksheet #29-2
Required Analytical Chemistry Data Deliverable Elements

1]
L
a
4
Data Deliverable Elements % |~
Ol|e
x|a|«
Olo| w
I|a|O
« INVENTORY SHEET (Organic Fom DC-2 and/or Radiochemistry sample identification sheet ) X | XX
« NARRATIVE (Organic and Radiochemistry ) X[ X]X
+ SHIPPING/RECEIVING DOCUMENTS AND INTERNAL LABORATORY CHAIN OF CUSTODY RECORDS:
Airbills XXX
Chain of Custody records/forms (Traffic Report) X | X[ X
Miscellaneous shipping/receiving records X[ X]X
Internal laboratory sample transfer records and fracking sheets X[ X]X
- SAMPLE DATA:
Tabulated Summary Form for Field Sampie Results (Organic and Inorganic Form I, Radiochemistry) X[ X ] X
Al related raw data for radiochemistry X
- STANDARDS DATA:
Method Detection Limit Study tabulated summary form X | X
Summarized gamma spectroscopy instrument initial calibrations X
Summarized gamma spectroscopy instrument continuing calibration X

See the last page of Worksheet #29-2 for a description of footnotes.
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QAPP Worksheet #29-2

Required Analytical Chemistry Data Deliverable Elements (Continued)

Data Deliverable Elements

HCX

PCDDs/PCDFs
Cs -137

+ QC DATA:

Quality control charts (efficiency and background) for each detector used

x

Summarized QC sample results for gamma spectroscopy

x

QC raw data

x

+ METADATA:

Sample preparation/exiraction and fogbook pages

x

x

Sample analysis gamma spectroscopy logbook

Sample analysis run log and logbook pages

Standards preparation logbook pages

QC Sample preparation logbook pages

Date of Sample preparation and analysis

Sample Holding Temperature Documentation

Sample Preservation Verification Documents

XXX X [ |x

XXX XX X

XXX X [ XX [X

* MISCELLANEOUS DATA:

Percent solids determination log

x

x

Other records (e.g., telephone communication log)

See the last page of Worksheet #29-2 for a description of footnotes.
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QAPP Worksheet #29-2

Required Analytical Chemistry Data Deliverable Elements (Continued)

Data Deliverable Elements

HCX

PCDDs/PCDFs

Cs-137

» HIGH RESOLUTION MASS SPECTROMETRY:

Analysis Data Sheet

Confirmation analysis data sheet

Clean-up standard recoveries

Tabulated relative retention times for samples

SICPs for each sample

Method blank summarized results

SICPs for each method blank

Mass spectrometer resolutions demonstration SICPs for each analysis shift

SICPs for 12-hour continuing calibration standard

Gas chromatograph resolution demonstration SICPs for each 12-hour sequence

Initial Calibration Relative Retention Times

Initial Calibration Response Factors

Initial Calibration lon Abundance Ratios

SICPs for the Initial Calibration

Initial Precision and Recovery

Ongoing Precision and Recovery

MS/MSD Results and Spiked Level Summary

DD XXX XXX XXX XX [ X

DX XXX XXX [X XXX [X

See the last page of Worksheet #29-2 for a description of footnotes.
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QAPP Worksheet #29-2

Required Analytical Chemistry Data Deliverable Elements (Continued)

Notes:

() =form number; refer to CLP SOW forms if CLP is used
CLP = Contract Laboratory Program

CRDL = contract required detection limit

GC = gas chromatography

GC/MS = gas chromatography/spectrometry

HCX =1,2,4,5,7,8-hexachloro(9H)xanthene

MS/MSD = matrix spike/matrix spike duplicate
PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
QC = quality control

RT = retention time

SICPs = selected ion current profiles

SOW = statement of work
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QAPP Worksheet #29-3
Standard Laboratory Data Qualifiers

The laboratory qualifiers and their stated definitions provided below will be used by the laboratories exclusively when reporting sample
results for the Quality Assurance Project Plan.

Chemical Analyses Laboratory Qualifiers

Qualifier Description
B Organics — The associated analyte was also detected in the method blank.
D The organic analyte was quantitated from a diluted analysis.
E Organics — The associated compound concentration exceeded the calibration range of the instrument.
G Organic data indicated the presence of a compound that meets the identification criteria; the result is below the PQL but above the
method detection limit (MDL) or estimated detection limit (EDL), where appropriate.
U The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
S
|

Inorganics - The reported value was determined by Method of Standard Additions (MSA).

The laboratory indicated the presence of an interference during the sample analysis.

Other Data Reporting Requirements:

Only analytical data that are validated (see Worksheets #34, #35 and #36) will be reported.

Organic analytes detected below the PQL, but above the MDL/EDL, will be reported with a "G" flag, and organic analytes detected below the PQL and

MDL/EDL as non-detects at the PQL.
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QAPP Worksheet #29-3
Standard Laboratory Data Qualifiers (Continued)
Radiochemistry Analyses Laboratory Qualifiers
Qualifier Description
G Measured sample activity is larger than the critical value but less than the minimum detectable concentration.
8] Measured sample activity is less than the critical value and therefore is not statistically positive.
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QAPP Worksheet #29-4
Example Format for Electronic Loading of Laboratory Files
ANALYTE UNITS | Mw-1° LQ |va| mMw-2* LQ [ vaQ MW-3° LQ vQ
Phenol Hg/kg 500 U 500 U 500 U
bis(2-Chloroethyl)ether Ha/kg 110 U 110 U 110 8]
2-Chiorophenol Hg’kg 110 U 110 U 110 8]
1,3-Dichlorobenzene Hg’kg 110 U 110 u 110 u
1,4-Dichlorobenzene ua/kg 250 U 250 U 250 ]
1,2-Dichlorobenzene Hg’kg 110 U 110 U 110 U
2-Methylphenol Hg'kg 250 ] 250 u 250 U
2,2'-0xybis(1-Chloropropane) Ha/kg 2,500 U 2,500 U 2,500 8]
4-Methylphenol ug/kg 750 U 750 U 750 U
N-Nitroso-di-n-propylamine Hg/kg 250 8] 250 8] 250 8]
Hexachloroethane pg’kg 250 U 250 u 250 U
Nitrobenzene uag/kg 250 U 250 U 250 U
Isophorone pg’kg 250 ] 250 U 250 9]
2-Nitrophenol pa/kg 110 U 110 U 110 U
2,4-Dimethylphenol ua/kg 110 U 110 U 110 U
bis(2-Chloroethoxy)methane Hg’kg 110 8] 110 U 110 U
2,4-Dichlorophenol pg’kg 110 U 110 U 110 U
1,2 4-Trichlorobenzene pa/kg 110 U 110 U 110 ]
Naphthalene Hg'kg 110 U 110 u 110 U
4-Chloroaniline pa/kg 110 U 110 U 110 U
Hexachlorobutadiene pa/kg 110 U 110 U 110 U
4-Chloro-3-methylphenol Hg’kg 110 8] 110 U 110 U
2-Methylnaphthalene pg/kg 110 U 110 9] 110 9]
Notes:
@ Example sample IDs
LQ = laboratory qualifiers
Hg/kg = micrograms per kilogram
VQ = validation qualifiers
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Matrix: Sediment
Concentration: Low

QAPP Worksheet #30
Analytical Services

Analytical Group

Sample Locations/ID Numbers

Analytical SOP

Data Package®
Turnaround Time

Laboratory/Organization

Backup Laboratory/Organization

HCX As specified in Worksheets #18 L-1 40 days Vista Analytical Laboratory TBD
PCDDs/PCDFs As specified in Worksheets #18 L-2 40 days Vista Analytical Laboratory TBD
Cs-137 As specified in Worksheets #18 L-3 45 days ALS Environmental TBD
Notes:
 Turnaround time based on day the last sample in the sample delivery group is received by laboratory.
Cs-137 = Cesium-137
HCX =1,2,4,5,7,8-hexachlor(9H)xanthene
PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
SOP = Standard Operating Procedure
TBD = to be determined
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QAPP Worksheet #31
Planned Project Assessment

Person(s) Responsibie

Person(s) Responsibie for for Responding to
A

Person(s) Responsible
for Identifying and
Implementing Corrective

Person(s) Responsible for

Internal Organization Performing A it it Findings Actions (Title and Monitoring Effectiveness of
Assessment or Performing (Title and Organization (Title and Organizational Organizational Corrective Action (Title and
Type Frequency External Assessment Affiliation) Affiliation) Affiliation) Organizational Affiliation)
Field Linda Hall John Pekala John Pekala Linda Hall
Readiness 1 prior to Project Manager Field Team Leader Field Team Leader Project Manager
Review sampling startup | Internal ENVIRON ENVIRON ENVIRON ENVIRON ENVIRON
Martha Maier Martha Maier
Laboratory Laboratory Project Manager Various Personnel Various Personnel Laboratory Project Manager
Readiness 1 prior to Vista Analytical Vista Analytical Laboratory Vista Analytical Laboratory | Vista Analytical Laboratory | Vista Analytical Laboratory
Review sampling startup | Internal Laboratory El Dorado Hill, CA El Dorado Hills, CA El Dorado Hills, CA El Dorado Hili, CA
Julie Ellingson Julie Ellingson
Laboratory Laboratory Project Manager Various Personnel Various Personnel Laboratory Project Manager
Readiness 1 prior to ALS Environmental ALS Environmental ALS Environmental ALS Environmental
Review sampling startup | Internal ALS Environmental | Fort Collins, CO Fort Collins, CO Fort Collins, CO Fort Collins, CO
Diane Waldschmidt
Diane Waldschmidt Quality Assurance
All analytical Quality Assurance Coordinator Coordinator
Data data collected Environmental Environmental Data Services, Field and Laboratory Field and Laboratory Environmental Data
Validation are validated® External Data Services, Ltd. | Ltd. Contractors Contractors Services, Lid.
Diane Waldschmidt
Rose Harrelson Quality Assurance
Internal Quality Assurance Coordinator | Various Personnel Various Personnel Coordinator
Laboratory 1 audit prior to Vista Analytical Vista Analytical Laboratory Vista Analytical Laboratory | Vista Analytical Laboratory | Environmental Data
Audit use Internal Laboratory El Dorado Hill, CA El Dorado Hills, CA El Dorado Hills, CA Services, Ltd.
Diane Waldschmidt
Robert DiRienzo Quality Assurance
Internal Quality Assurance Coordinator | Various Personnel Various Personnel Coordinator
Laboratory 1 audit prior to ALS Environmental ALS Environmental ALS Environmental Environmental Data
Audit use Internal ALS Environmental | Fort Collins, CO Fort Collins, CO Fort Collins, CO Services, Ltd.
Notes:

# All data collected will undergo full data validation as outlined in Worksheet #36.
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QAPP Worksheet #32
Assessment Findings and Corrective Actions Responses

Individual(s)

Individual(s) Nature of Receiving Corrective
Nature of Notified of Findings Corrective Action Action Response
Deficiencies (Name, Title, Time frame of Response (Name, Title, and Time frame for

Assessment Type Documentation Organization) Notification Documentation Organization) Response

John Pekala Paul J. Brzozowski
Field Readiness Field Team Leader 24 hours after review Project Coordinator
Review Memo ENVIRON complete Memo Tierra Solutions, Inc. immediate

Martha Maier

Laboratory Project Manger Paul J. Brzozowski
Laboratory Readiness Vista Analytical Laboratory 24 hours after review Project Coordinator
Review Memo El Dorado Hill CA complete Memo Tierra Solutions, Inc. immediate

Julie Ellingson

Laboratory Project Manager Paul J. Brzozowski
Laboratory Readiness ALS Environmental 24 hours after review Project Coordinator
Review Memo Fort Collins, CO complete Memo Tierra Solutions, Inc. Immediate

Data Validation®

Validation Reports

All of those listed above as
impacted

40 days after receipt
of laboratory and
field deliverables

Resubmission of
missing or corrected
documents

Paul J. Brzozowski
Project Coordinator
Tierra Solutions, Inc.

1 week after request

Internal Laboratory

Martha Maier
Laboratory Project Manger
Vista Analytical Laboratory

As required by

Memo or as required

Diane Waldschmidt
Quality Assurance
Coordinator
Environmental Data

As required by

Audit Audit Report El Dorado Hill CA laboratory QMP by laboratory QMP Services, Ltd. laboratory QMP
Diane Waldschmidt
Julie Ellingson Quality Assurance
Laboratory Project Manager Coordinator
Internal Laboratory ALS Environmental As required by Memo or as required Environmental Data As required by
Audit Audit Report Fort Collins, CO laboratory QMP by laboratory QMP Services, Ltd. laboratory QMP

Notes:

@ All data collected will undergo full data validation (Worksheet #s 35 and 36).

QMP - quality management plan

FOIA_07123_0003790_0095
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QAPP Worksheet #33

QA Management Reports

Type of Report

Frequency (daily, weekly,
monthly, quarterly,
annually, etc.)

Projected Delivery Date(s)

Person(s) Responsible for
Report Preparation (Title and
Organizational Affiliation)

Report Recipient(s) (Title
and Organizational
Affiliation)

Internal Laboratory
Audit Report

1 report per audit conducted

Within 30 days of audit
completion

Martha Maier
Vista Analytical
El Dorado, Ca

Paul J. Brzozowski
Project Coordinator
Tierra Solutions, Inc.

Internal Laboratory
Audit Report

1 report per audit conducted

Within 30 days of audit
completion

Julie Ellingson
ALS Environmental
Fort Collins, CO

Paul J. Brzozowski
Project Coordinator
Tierra Solutions, Inc.

Data Validation Reports

1 per sample delivery group,
per analytical group

Within 40 days of receipt of
final deliverables in the sample
delivery group

Diane Waldschmidt
Quality Assurance Coordinator

Environmental Data Services, Lid.

Paul J. Brzozowski
Project Coordinator
Tierra Solutions, Inc.

Data Usability
Assessment Report

1 after completion of
validation task

Within 40 days of validation
completion

Diane Waldschmidt
Quality Assurance Coordinator

Environmental Data Services, Lid.

Paul J. Brzozowski
Project Coordinator
Tierra Solutions, Inc.

Notes:

All data collected will undergo fuil data validation (Worksheets #35 and #36)
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QAPP Worksheet #34
Verification (Step I) Process

RESPONSIBLE FOR

INTERNAL/ VERIFICATION
VERIFICATION INPUT DESCRIPTION EXTERNAL (NAME, ORGANIZATION)
Chain-of-custody/requests for analysis forms and shipping documentation
will be reviewed internally upon their completion and verified against the
packed sample coolers they represent. The shipper’s signature on the
chain-of-custody should be initialed by the reviewer, a copy of the chain-of-
custody retained in the site file, and the original and remaining copies John Pekala
taped inside each cooler for shipment. Chain-of-custody procedures are ENVIRON
Chain-of-Custody and shipping specified in SOP 8 — Containers, Preservation, Handling and Tracking of Diane Waldschmidt
forms Samples for Analysis. I/E Environmental Data Services, Lid.
John Pekala
Field Notes Field notes will be reviewed internally and placed in the project file. | ENVIRON

Corrective Action Reports (when necessary) will be verified for
completeness and signed by the Project Coordinator and Quality

Paul Brzozowski
Tierra Solutions Inc.

Assurance Coordinator. Corrective actions must also be communicated to Diane Waldschmidt
Corrective Action Reports appropriate field staff, as well as project review personnel. | Environmental Data Services, Lid.
John Pekala
Verify completeness and accuracy prior to distribution and placement in the ENVIRON
Documentation of deviation from | project file. Communicate deviations to pertinent field staff, as well as Diane Waldschmidt

sample collection methods

project review personnel.

Environmental Data Services, Ltd.

All onsite field test data will be reviewed against the FSIWP/QAPP

requirements for completeness and accuracy based on the field calibration John Pekala
Onsite Field Testing records | ENVIRON
Field Standard Operating Ensure that all sampling Standard Operating Procedures (SOPs) were John Pekala
Procedures followed 1 ENVIRON
Field-generated electronic data | Verify completeness and accuracy prior to distribution and placement in the John Pekala
deliverables project file. | ENVIRON

See the last page of Worksheet #34 for a description of footnotes.
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QAPP Worksheet #34
Verification (Step ) Process (Continued)

RESPONSIBLE FOR

INTERNAL/ VERIFICATION
VERIFICATION INPUT DESCRIPTION EXTERNAL (NAME, ORGANIZATION)
Verify completeness and accuracy prior to distribution and placement in the John Pekala
Identification of QC samples project file. 1 ENVIRON
Observed climatological Verify completeness and accuracy prior to distribution and placement in the John Pekala
condition recordings project file. | ENVIRON
Equipment decontamination Verify completeness and accuracy prior to distribution and placement in the John Pekala
records project file. | ENVIRON
Sampling equipment calibration | Verify completeness and accuracy prior to distribution and placement in the John Pekala
logs project file. | ENVIRON
Field measurements Verify completeness and accuracy prior to distribution and placement in the John Pekala
documentation project file. 1 ENVIRON
Chain of custody/requests for analysis forms and shipping documentation
will be reviewed upon cooler receipt. The contents of each cooler will be Martha Maier

Sample condition upon receipt
and storage records

checked against information provided on the chain of custody/request for
analysis forms. Cooler temperatures and specified sample preservation
will also be verified and recorded.

I/E

Vista Analytical Laboratory
Julie Ellingson
ALS Environmental

Internal laboratory chain of
custody records

A complete set of chain of custody records must be produced and
submitted with the data package for each SDG .

Martha Maier

Vista Analytical Laboratory
Julie Ellingson

ALS Environmental

See the last page of Worksheet #34 for a description of footnotes.
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Verification (Step ) Process (Continued)

RESPONSIBLE FOR

INTERNAL/ VERIFICATION
VERIFICATION INPUT DESCRIPTION EXTERNAL (NAME, ORGANIZATION)
Case Narrative to include the following:
* Identification of QC samples
» Communication logs
+ Corrective action reports
* Documentation of corrective action
results Martha Maier
» Documentation of laboratory method Vista Analytical Laboratory
deviations Verify completeness and accuracy prior to shipping the Julie Ellingson
» Signatures for laboratory sign-off laboratory report. | ALS Environmental
Martha Maier
All laboratory data packages will be verified by the laboratory Vista Analytical Laboratory
Laboratory data package deliverables as performing the work for completeness and technical accuracy Julie Ellingson
specified in Worksheet #29-2 prior to shipping the laboratory report. | ALS Environmental
Martha Maier
All laboratory electronic data packages will be verified by the Vista Analytical Laboratory
Laboratory electronic data deliverables as | laboratory performing the work for completeness and technical Julie Ellingson
specified in Worksheet #29-4 accuracy prior to shipping the laboratory report. | ALS Environmental
Laboratory and field data packages and All received data packages will be verified for completeness
electronic data deliverables as specified in | according to the data validation procedures specified in Diane Waldschmidt
Worksheets #29-2, #29-3, and #29-4 Worksheet #s 34, 35, and 36. E Environmental Data Services, LTD.

Notes:

E = External in relation to data generator

FSIWP/QAPP = Focused Sediment Investigation Work Plan/Quality Assurance Project Plan

| = Internal in relation to data generator
QC = quality control
SDG = sample delivery group
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Validation (Steps lla and lIb) Process

Step Organization Responsible
Halllb Validation Input Description of Validation Procedure for Validation

Ensure that all required information on sampling and analysis from data verification

lla Data deliverables and QAPP | was provided. Environmental Data Services, Lid.
Ensure that required lists of analytes were reported as specified in this

lla Analytes FSIWP/QAPP. Environmental Data Services, Ltd.
Examine the traceability of the data from time of sample collection until reporting of
data. Examine chain of custody records against contract, method, or procedural

lla Chain of custody requirements. Environmental Data Services, Lid.
Identify holding time criteria and either confirm that they were met or document
deviations. Confirm that samples were analyzed within holding times specified in
this FSIWP/QAPP. If holding times were not met, confirm that deviations were
documented, that appropriate notifications were made (consistent with procedural

lla Holding times requirements), and that approval to proceed was received prior to analysis. Environmental Data Services, Lid.
Confirm that required sample handling, receipt, and storage procedures were
followed, and that any deviations were documented. Sample preservation and

lla Sample handling temperature will specifically be evaluated and documented. Environmental Data Services, Ltd.
Establish that required sampling methods were used and that any deviations were

Sampling methods and noted. Confirm that the sampling procedures and field measurements met
lla procedures performance criteria and that any deviations were documented. Environmental Data Services, Ltd.
Analytical methods and Establish that required analytical methods were used and that any deviations were

lla procedures noted. Environmental Data Services, Lid.
Determine that the laboratory data qualifiers which were defined in Worksheet #29-

lla Data qualifiers 3, were applied as specified in this FSIWP/QAPP. Environmental Data Services, Lid.

See the last page of Worksheet #35 for a description of footnotes.
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QAPP Worksheet #35
Validation (Steps lla and IIb) Process (Continued)

Step Organization Responsible
Ha/llb Validation Input Description of Validation Procedure for Validation
Confirm accuracy of the transcription of analytical data (i.e., laboratory notebook to
lla Laboratory transcription reporting form and instrument to laboratory information management system). Environmental Data Services, Ltd.
Determine that standards are traceable and meet contract, method, or procedural
lla Standards requirements. Environmental Data Services, Lid.
Establish that required communication procedures were followed by field or
lla Communication laboratory personnel. Environmental Data Services, Ltd.
b Field duplicates Compare results of field duplicates with criteria established in this FSIWP/QAPP. Environmental Data Services, Lid.
b Project quantitation limits Determine that quantitation limits were achieved, as outlined in this FSIWP/QAPP. | Environmental Data Services, Lid.
1lb Confirmatory analyses Evaluate agreement between results of confirmatory analyses. Environmental Data Services, Ltd.
Evaluate QC data against project-specific performance criteria in this FSIWP/QAPP
1lb Performance criteria (i.e., evaluate quality parameters beyond those outlined in the methods). Environmental Data Services, Ltd.
Analytical methods and Evaluate results of required QC samples and compare with acceptance criteria
b procedures established in this FSIWP/QAPP. Environmental Data Services, Lid.
Full data validation will be performed on all analytical parameters. Summarize
deviations from methods, procedures, or contracts. Summarize outcome of
comparison of data to measurement performance criteria in this FSIWP/QAPP.
b Data validation reports Include qualified data and explanation of all data qualifiers. Environmental Data Services, Lid.
Notes:

FSIWP/QAPP = Focused Sediment Investigation Work Plan/Quality Assurance Project Plan
QC = quality control
QL = quantitation limit
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Concentration: Low

QAPP Worksheet #36
Validation (Steps lla and llb) Summary

ANALYTICAL REFERENCE
GROUP NUMBER VALIDATION CRITERIA' DATA VALIDATOR
HCX V-1 EDS SOP, HCX Rev.1, 8/11 Environmental Data Services, Ltd.
PCDDs/PCDFs V-2 USEPA Region 2 SOP HW-25, Rev. 3 Environmental Data Services, Ltd.
Cs-137 V-3 EDS SOP RAD-1 Rev. 4, 7/07 Environmental Data Services, Lid.
Notes:

" All validation and verification reference documents have been provided as appendices to this FSIWP/QAPP.

Cs-137 = Cesium-137

EDS = Environmental Data Services, Ltd.
HCX = 1,2,4,5,7,8-hexachlor(9H)xanthene
PCDDs/PCDFs = polychlorinated dibenzo-p-dioxin/polychlorinated dibenzofurans
SOP = Standard Operating Procedure
USEPA = U.S. Environmental Protection Agency
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QAPP Worksheet #37
Usability Assessment

The Data Usability Assessment will be performed by Diane Waldschmidt, Director, Environmental Data Services, Ltd. Note that the Data Usability
Assessment will be conducted on validated data. The resuits of the Data Usability Assessment will be presented in the final project report. The
following items will be assessed and conclusions drawn based on their resuits.

Precision

Results of all laboratory and field duplicates will be evaluated based on the measurement performance criteria presented on Worksheet #12-2. A
discussion wili follow, summarizing the results of laboratory precision. Any conclusions about the precision of the analyses or sample collection
techniques will be drawn and any limitations on the use of the data will be described.

Accuracy/Bias Contamination

Results for all laboratory method blanks and instrument blanks, as well as field rinsate blanks will be evaluated. The results for each analyte will be
checked against the measurement performance criteria presented on Worksheets #12-1 and #12-2. A discussion will follow, summarizing the results of
laboratory and field accuracy and bias. Any conclusions about the accuracy and bias of the analyses based on contamination will be drawn and any
limitations on the use of the data will be described.

Overall Accuracy/Bias

The results for all matrix spike and surrogate standard spike analyses will be evaluated based on the requirements listed in Worksheets #12-1 and #12-
2. A discussion will follow, summarizing overall accuracy and bias. Any conclusions about the overall accuracy and bias of the analyses will be drawn
and any limitations on the use of the data will be described.

Sensitivity

All analytical results reported will be evaluated to determine if adequate sensitivity was achieved. The results for each analyte will be cross-checked
against the quantitation limits presented in Worksheets #15-1 and #15-2. Results for analytes that do not meet project quantitation limits will be
summarized. A discussion will follow, detailing the results of the laboratory-sensitivity evaluation. Any conclusions about the sensitivity of the analyses
will be drawn and any limitations on the use of the data will be described.
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QAPP Worksheet #37
Usability Assessment (Continued)

Representativeness

Representativeness is achieved through adherence to sampling and analytical procedures described in this Focused Sediment Investigation Work Plan/
Quality Assurance Project Plan (FSIWP/QAPP) and compliance with stipulated sample holding times. After evaluation of relative compliance with specified
procedures and holding times, conclusions about data representativeness will be drawn and any limitations on the use of data will be described.

Comparability

Data comparability will be assessed through evaluation of achieved sample-specific reporting limits, units of measure, and adherence to specified analytical
methodologies and field/sample collection standard operating procedures specified in the FSIWP/QAPP. Evaluation of field procedures used will include
assessment of the affects of any deviation from the established filed procedures to data usability. After the evaluations are completed, conclusions about
data comparability will be drawn and any limitations on the use of data will be described.

Completeness

A completeness check will be done on all of the data generated. Field and analytical completeness criteria are presented on Worksheets #12-1 and #12-2.
Field and analytical completeness will be calculated for each analytical group as follows:

The field completeness wiil be calculated by the ratio of the number of samples received in acceptable condition by the laboratories to the number of
samples planned to be collected as specified in this document. The equation for field completeness is:

Number of Samples Received by Laboratories

% Field Completeness = x
Total Number of Samples Planned to be Collected

The analytical completeness will be calculated by the ratio of total valid analytical data results (including estimated values) to the total number of analytical
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